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R UHIT

AR, BABEDORZF NS, BRETRD > CHEHBMICHI3BBEIC LD RNAZOMR
BREALXI-TRAEOHLYHIPBREEIN TS, ZOLHITRICOADNS. R TIED
R0 T5BOBAEARKSGEMERNEDOH D FITO0T] PRREEFEBSICEN I h,
5 8 4E 1 A30 B IS HERKE M E RIS HIE OERGHHE A 12 DO TR A B
ANt, ThEZIFT. FAEL AAKFERBGIEENGRIEX N, FIicFERKELE RS
T ARBOREENEDATNG & & HIT. R 6 BICIBEEDMEEHTOIHICH
BREBERIIODWTERT 70D, PREEFRESAKTSICEAEMEELEEH 5 >OE
BEEIFIICREINICEIATH S,

AEARELIIE T, BERABFEYE IR BEEREDORE I T 2 EMNEEY
REFEHRTHELEINTEY, BERABEYED S b, YEWEHOBEHOEE., EH
EOKRLHETOBRBELZIINMANS, BEY ZIDENEFFMEINSE DI ONT, 2D
YE OEFEREICH URERUARELEONSN 6. BB ETHRWERANORRICES
Z MW ICHET A HEREICOWTEANLHELSD CEREZERTELLEIATH S,
DB, NP VICETS b NORBEREIFE S HESRMS LEFEHICOVWT, UToEs
DRFHEREZM D EDTDOTHET 3,

1 RU¥OPEAFHTE '

Ry¥oid, &8 - %ET%@E%U%@T\%ﬁfﬁﬁi%ﬁﬂﬂﬂﬁ%Efﬁéo
SR 78. 11, BliEiE 5.5°C, dhaatd 80.1°C. WEIL 0.87865 (20C) TH B, ity
O AEENHERERLIOLEDTH S,

(#1) NU¥roPBELEntEYE

SE 78.11
H =E: 0. 87865 (20°C)
B 5. 5C
oA 80.1°C
HKE - 100 (20°C) (%ﬁ’ﬁﬂ%ﬂ?%ﬁ(%f) 120, 000 ppm )
BIRE KiIZHENMIETD (25°CTLE gl ) « HiICEH
BEFZE: 1 ppm= 3.2 mgm? (20°C)

1 mg/m®* = 0.31 ppm (25°C) .

2 RUEVORZ - EAEE ,

RyE ik, WETFEMAZOEKRER. B, MHFISEHELHENH 5, £, HVY
VIR EEND, DAEICE T RUEFVERARERYE L U THEXN TS 2 &
BRIk O FBREEARE (REE) OREMEDESRENS IR GEAD OfEE 25
MEEICEEINTEAEPIHEMINTE D, FRBERELUTOERIIRIZELEAEELE 57,
EEN FHMERITHEANE L% 1% (BRI ZFBATERATHSLOENVEF U EFERELTE
. Fl, BEEBITSICLORVELE2GHTLDON T, FO5HTAHRVEVOEEN



wz 7 LD UK (FFHEEE) O5%EBAS bOEBEIRIESN TS,
EPROEFEEIL. 3,620,241 S GBI E) | 529,988 h CHEEINIVEY) T
HY. ﬁﬁ_ﬁﬂ&i 172,090 b\ #Al 54,668 FTHD CPEE4F) o

3 NR¥OMEERETM
3—1 {LE&KnENE

RO OBHERIE. Ny 20O TRELSZORBYNRERTH Y, WEOMR
I kUSSR L LT T I, RV F v B FeF ) VESERRIOTH
% (Morimoto & 1983 . Erexson & 1985 . Irons 1985 . Kalf & 19856% . Schwartz &
1985% . Pellack—Walker & 1985% ), :

RyvyoftsizE s UTHBTEhN 208 U, B RE T 570D, R#L
=o DERITEETH S0, BETCRFRIC B ARETERINALT =/ = AT 3—
o B Kod ) vEohBEHE ISR ETN. BRRMCERERET SWEICRB SN
B ENIFBADZRFINTNS (Snyder & 19827, Sawahata & Neal 1982%° ), F#EIZI 1T
2 20 5 DRBMDIE AN V¥ L OBHFNE ERVARCERTRANZE TS50
22 ShBEN, BERCEEERET ZERREYRIELZRESNTHEN, XVEVOD
BEEEORBEICIIE FoF /) Uh oy F ) yANOREPMRDLSE S0 S BENE SN
THY., Ffon SHOOHEBONRBYNEET B LIV BEELFISBILTNS LTS
FZERDH S, Tl HEOHE TRV VBRERENMBRRICELSZBIIDONT, #
BT X D A SE B R OB ORBERMIE D S L) WMENT SN TS (Sabourin & 1989
9 Henderson & 1989'" . Medinsky & 1989'" ), '

- 8- 2 RHPABRLRBRETESH
() DAY BEFETIE

Ry¥ v EAMBOBEBICONTOREERRELT, .

@ ML B1) 3BT OAMKEHE (Aksoy 1980'7 ;1985'%) |

@I VA UMD Dow TEHC B BEFHE (Ot S 1978'“ . Bond & 1986'%)

@/ A AH D Pliofilm *BETIHITI1) 2EFE (Rinsky S 19817 ; 1987°7 |

Crump & Allen 1984'® . Crump 1994' % Paustenbach & 1992%° ;1993%" . Paxton
5 199472 ,1994%% 1) '

@ Wong (1987) ** OfLFEIHIT i’oif%ﬁ?ﬁn
HRIEXNTIND, CHOOMENS, NUE UL MIAMEERI 3 & CELT+
IR S B X 5B, Fio. TARCY BT AR RV VBENER
BE A MR A T ZE ST &ICB U TR+ T5H 5 (ARC 1982) *° | L ¥k
LT3,

Fi. RyELYOE MIHT 3RBAMRAEEHEAIR (SO Y L/ ERik R
ELTENSHN., BEOEYHRETIARBSHEAILRI TR . SRETEHE. U N
fE. U UoERIR . U oSO EE A L OBEREIHRESN TN S,

% Pliofilm : AZEFEEMKY — FORRA



(2) FEHAEE T HEIYEER
—F Bk HOCIRENAERIZE N T, EE@%EG&*LM%&M%@%M%%&E’@fﬂ%%’:%
TR ONTWSH, BHitEIROREERET SHMRAEDE . EREYITT B ¥
‘/’@%73“/1/@%‘%5@%%@&: Moxtd ARG (B LEELDLLEISND,

@) Bz FREEE EEEREH)

HE WY OMIERN VE ACHERE LT X P TREETH S0, /NEEXY
FUICBBRLULEE, BHI 2 IR MOMIIRICRAERE LB I TI LM Mo TN S,
AE TOEYERRKRY invitro (EENCEITS) OEBRERZBETIE, RUE/IZ
KB R R (IBRE%&H - 1 ppm(Fvh; Au S 199179 ), 0.1 ppm(¥9A; Ward & 19927 ))
DRBTLRAKICREEL OIS U, I SIBREE & EARE OMICE ~ HEBRNIRYD
SHRTI5S, E MIHLTOZIDO X HARIERINTORNHOD, HENRRERE
TREABENEZEIN TS (400-1700 mg/m ® ;Forni & 1971%%) Z &b, HES

Tk BAWITHE U TR UE NCRBIEFEEENH 5 LB TE 5,

3—3 FELVAHLNOEE (—REERTENABUADRIEND
() S sl
ROk, $ﬂ@?ﬁkﬁf%@ﬁ(ﬁﬁﬁ)& ﬁﬁxﬁﬁkﬁ?5ﬂﬁ
TERATH 5,
(2) et
ﬁ%ﬁﬁ/ﬂ/@ﬁ%@ﬁ@ﬁ%ﬁﬂﬁ(Lﬂ%ﬁ%)%ﬂ%ﬁ T EREFPEHAITIE.
B MIBEEDEWRETIC L Y TNCOMBBL OB ERT, TROLERN B DOBHE
hEd. BEOAMEKED S 5 W IREMD S BEARUE LIS 28 RNEERTH D,
ZOREIIREE (BEXER) SEKORZRITXL->TRES EEZOSND,
@) lBR~DOFE (BHFEHEIE) | ,
RyBVIERE CHIREREMICBE LUICEE. BRI, BFOREALFOFMRER
TEDEENDH D, HRADR L E L OFEITHET BRI OVTRRIETFBHMREERT
AAVAY/RWN :
@) REEEt '
RUVEVBEPRERICHELEZ T, B (VXTI TH) PBEEEHRISTTS<
7 ZOEIAPETTEH I EBMOoNTIN S, o, REREGSEBOWHINREICLS
RPACE LTS DOBEBRER L THSAREERNEZL 5N D,

3—4 BEBOPABICETHVRITEARAALVB
() B — KSR E 3 5158
NP VOENRADENKIZ. £ PTIRENRTHLEOHAETH LI &, BichE
OFBHREICENTHONIAMBO T — 7 MEBENE~NOFEHICHAES LT 5
T ENS, BOPAICETIE-RIGT EAA Y MIOWTidE NOEFHADT — 7% HiN
THIZEMEHELEER B, o
RyEy EHMWEOR - RIGEBEPFELICRELLUTIE. 8 -2 () TRUCEENR



PEIFOLN B, @ Aksoy DIFFR' Y P ik, FEUTRUEVICBELU T -BIHTIZ 1967
—1983FEDIZ 51 FIOAIMUFIFRE L, FORARIT 10 Xt 13 Ty MLIDHIMKR
H 10 s 2.5-3 KRB EFBICAD - o EME LT B, ZOHRICI, BE- S
BBIR DS HERN ¥ o OREEICET 5 BHRNE . @ Wong OIFFY Tid., BE
O [QIBEIETICEN Y ¥ o EOBEEIEN SO T3 B OB 1 #d750,
@Ot LOFFFR' Y it 594 BORVEVBBEHFIIOWT 33 £/ (1940-1973) KR4 Uk
3 FIOBAMBIZONTHRHE LSO TH LM, HEAENPRNC EERVEVRBENLHE
HOMFEORBEEZII TN I EBNERINTNS, ZhoDFFEIZE LT, @ Plio
film B TIEOXEHE L TR & UFER. RUEVOBRBEERTENRCIBEXNTED.
F o, HREOMBDIFEHENDOBREBRNPITNEOIRFENH 5,

PEXD. BETIROEENBIFTH - 72DiE, Plhofilm & T BT AHET
hbHEEZOND, Plofilm 8 T @E T3 20O THENT Rinsky & (1987)
kD ODOWEER2IITT .

(% 2) Rinsky D% (1987) '7

BE
Y73

Ro¥ o2 & UTRBIEALTY \uél?rzvr AMD Pliofim BLE T BZED
3B, 19401 H1AD S 19654E12A3IH F TORR VB AACBRBR LB 1, 165 A2
TOEFRABRUR P VBREEDOHTEETT - 120
QR

19814E1231 B & T OBEFFEDORER. 330 ADKTHBIE I N/ GUIFHE 331.6) |
ZDHbEAMKIC LB 9 ABZES O, HFE 2.7 © .35 TH -7z, £Dfth, £
FeMERIEIC X AFETHY AN GHFME 1.0) T 4. 06%, U %% - BB REHERIC X
HIETHY I5A (BIEE 6.6) T 2. 34%. 2EMHAYIC LB TlE 69ABAZE 66.8)
T 1LMETH -1 HEFEAOBRBERIZONTIE, 2HOMEALZFLETEOFNFLOD
HETOERE (MEIEIZER) holEE U, |

Pliofilm S35 THFEFICBE I 5., FIBOLIBRANRSHBE &6, £ OPR
HIL L > TE— RICBEHROBIR - ﬁﬁﬁ# ThhTh Y., BRI TRESAMIKETS Y X
7 DFFMICRBEL TS

ﬂﬁ\mmwb@ﬂnﬁm/f/hiéﬁﬁ%ﬁmhﬁﬁéofhtTﬁﬁbmh&b
T, BEOHEEDORE LIEINT S, i o DEDHEL S, Pliofilm MiET
FHEICBETAMEDNEVBBHEL LT, BTO3IEEMENTHS (£3),



(£ 3) Pliofilm #ETHFFHEICETAMRIFRLIEL ONVE LV OBRBRHTE
(Paxtons 1994%% X bggzs)
HEEE (ppm—yr)

T iEF PO A L5 D 45347 Rinsky Crump  Paustenbach
HFr BE (ICD 1-}") Y & Allen &
Akron 5 1939% AML-C 204.3 474 937 1120
6 1941%  AGL 204.3 639 2149 1766
7 19424 AML-C 204.3 98 306 668
9 19424 AML-B 205 252 324 1126
4 1944% AML-G 204. 3 497 1493 1239
3 1945% AML—-C 204. 3 259 251 1051
17 1948 AML 205 3 15 596
16 1950 CML 205. 1 90 65 337
St. Mary’s 1 1940%  Monocytic 204. 2 50 379 126
18 1940 ALL 204.0 62 144 286
19 1945 Unspecified 208. 9 7 50 - 11
2 19487 CML 204. 1 0.1 3 3
20 1949 Unspecified 208. 9 1 7 9
8 1950% Myelogenous  204.1 10 23 54

XHEHoQmmE 14F; Rissky & (1987) O BOAMFIZNE, FOREHINHEIED,

S5FID QIEAEN S,
AML:acute myelogenous leukemia, AML— C:AML~ cystic, AML—B:AML~ blastcytic, AML—G:AML~ granulocytic,
AGL:acute granulocytic leakemia( ZA#kFRRIERPE F1 1A% ), CML:chronic myelogenous leukemia( $#: & &1 B 1
%3 ). Monocytic( BL¥k¥EFI15% ), ALL:acute lymphocytic leukemia( &4 1 >/ S EI% ), Myelogenous( S8k
YEEIA ), Unspecified (43EAA8), ICD:International Classification of Diseases Code (1987)

BEEOHEIZDOVTIX. Rinsky S, 45D Z EDILNE D H A BO R EZIZ—FED
NEBACEE U ERE BRI, 145EFEOXR Y VBZRIZINMEERIUCTHB) LT
%o ZAUIXF LT Paustenbach 5 (1992) i3, 1940ERICIREEREERSEHITFbATIN
7ol &\ SIFAEREONME TH - 7o 7o DICRBRIBE L B/MI M U T aethid 5
& REBRIXDNDH -7 EFEEZBE U THICICBEHEERT - T 520,

o, DAL OFERS N TOCREEES UT. Crump & Allen(1984) IT L BHR&® s
HBo TITRMEADHFHEICODWTREBREBELE -/ BBEELHELTHIN, =%
O/ oNIHIWD TWA ( time— weighted average BFfFFEFY) © TWA-TLV ( time—
weighted average — threshold limit value RETFEFIIFRIERE) 12564 3 Hhs. OB
BYTIFESBDEFELT. TR HIRDREE £ DYEED TWA-TLV 235>
THEL TS, #->T FHOREEHE (M40 TLV = 100 ppm ) i Rinsky & DL
DdR< L > T %, Paustenbach 5 (1992) DREHEEEHN T~ TOHT Rinsky & (1987)



OifiA R 501w LT Crump & Allen(1984) Off}Zi. Rinsky 5OEETHEZHD S
FELTWS, | '

Tho SEHOBENTEDS B Rinsky 510 & SBHEHEC L. 2FNICHENREDORE
A BINEG U W TR D b . BLBIE TlL. Paustenbachs (1992) 12 X S REBHEED R
HEFYTHBEEEZ NS,

@) KR EA~ DY

RyE izl BEFEEENRS D, ROAKRELF(SEITHEENRH LI EMG, 3
PRAMIZHE T 2 EEHFEMB T, BEOBWESAENE E UTORD JEPFELET
5. BEOLNENSAMHEIZONTIE, BETF— 7 2HEE 7 NVEL AV THREEERD)
SIREESRAIMEL, 2=y MY RZEREH U BT, BENEFE/MTDN TS,

Ry VICHTEERF— 7528875 L. BEEZI - THFHEFICOWLT, IREH.
FerE . RERE. RBUN. REE TORMRURE U BEOREBHENRINT
B0, WEEORJREELT) DS EE T LHE RCEMEN > T D, DL LN
VB I AT -7, BICE FOBBET - THAELH T EDS, A2xDTF—%
LN TZEOREEIL— DN ERDXBEABRNSOD, b MW 2 ERTEEE
ZAEA EFMET—7EEELALBDOTHD., BPEBICIL U TIRENICERE T —%
LER D, BEAIL. EREMNICNVE VR EREUAMBAREZIELIRAAITOOTIER, E
ERAEHMEICI G 2 KRR IICHE SN TN,

I, TR — 7 2O TRBEANET 2B, JRHFORBRE-CERBERAHEL T
NWAERE, Bk D FhENERL > TE . MANOBREDNE - & DBESTNGEE, F
HRTEAEANVS I EWREERR T T IVIREE L,

PEDESHF— 5 OBICHE L'V E LTI WHO BONEISEFE R NMEAE L T
% SEEHSTY 2 7 =50 (average relative risk model. #4) B&EIFon b, TOETI
1. ANOESSHSBHULRNAEEY R 7Oy 7757 v ML BREBEEEFH oEE
XN R EPREO A SRS o it ) R 7 RCFEHEERBREICE ST
T I‘ U Zy%%ﬁjj—éo

O EEREADHEO I HOEMETIVE LT, linearized multistage model (#2
BLBREETFIL) Y 2 UDEKBOEFAMMEAINTE Y, THICRATIE MVK £7
JERRBRI XN TS (BEEED . 2O BHOREOEFIVERET 2HIIEETHS
A SEEHES Y 27 E=FME. B ROBEZEMEOTF -7 EHOVLDICEL TSI &, ER
WiETHDE L ODBAREY A NIIF - IcMFEREEA A & EMERTEINNTA-F
DTS (EHEDEETH A 1Dl ET VORI EBINPT VI L&V TFR—ER LT
WD ED S, ARETIEHESHEY R EFNVERNTIZy M) X7 ERD B E2R
ATo



(£4) T R T EFNERN ERTEOFHE

Po (R—1)
X

UR =

UR : 2=y Y RZ (unitlife risk ) , ERAREFTIWESKIIC]L £ gm *SEHIE5E.
Z2OEIBREAEELSBLUTRALKE FOBADREEROENSEFTERT S HD,
Po: &£V RIZO/Ny 77500 ME, AOE. FiidtBEROREFIFETERN S LRk
( life table methodology ) R THSGN 5,
R A 27, BREFATOBEI NI RIVAKEPFED L, FEAIETE (SMR) TEIH
5ZEHHB, .
X : Hzﬁslzi%ﬂg%ﬁo EEIC DI DEEEICRE IR E U E SO BREFOERAFIRR,
(u gm ™) _

Ry¥EyDIZy b RTEFEHENY A7 ETFIVTHELAEES -1, 5 - 215
3. BEHETICONWTIE. BRE TR M ET & X5 Paustenbach SDHEE RS &
14F1D AILFEAATIZEBIHEN 0. 4EN S 214, FH 0.3FE T (AHE#HEALTEE
EU7ZES MEMNS 214E, T 1L T4E) RUEPVEREEZIL 3 ppm 4 S 1766 ppm-
EFTTHH., —EH-DOBEEIZUTEETIA 54.2 ppm (173 dmgm *) TH -7z, H
MUREFERAE D% 8 DR BHEEIC DT, [ U < Paustenbach & DIRBEHEE T, 3 ITR
L7z Akron THHZ i) 53E8H 190.6 ppm ETH D, TS U TAIMMRREETIE 98
7.8 ppmr EETH - 1o St. Mary THIZ H W TIRLGVA U BIEFESIEE O F45H3112. 6ppm-
., BILRIEEZ T 81.5 ppm- £ TH - 72,

PULtoOBRZEF—-#AFEKica—y M) R7OEMATABICBRENREI04E, REVRI7D
NNy 7757 RiE% 0.007 (White ©°* 1982) . AMFE O Y X7 % 3.60. N ¥
BREBEICAMRREZORZENSHBRE LU AEEFERETHS 173 mgm *ZRHNWZEE.
2=y bYRZE 8.4X107° (BREHEOFHMED BB EFEEFTRMETIE 4. 7X107%)
EEHINS, o, R DEEBEEAMREENR P EOMENENEEZ ST
LI EMS, BEREEHEAMFE. S A RO ORE TRV HIIFE A
W WO AR B BIRA ERAR E LSS, 2oy MY XFE 2.6%107° (BRHE
EOFEHMEDISWEIERA TIRMETIE 3.3x107°%) LEHIN5,

FREOHETIR., QIRBES LEREFOMIIBEEDENMHBIZE0MDLT . H
MFERIEZEDBRBEDOAZHNTNRZ E0S, MEOEEEDOENEMIETSEHNT, A
MMRRAEE EEREEDOBREELRBEICHA TR T L& Uiz, BHREE 1441

( Paxton 1994%% X ®) DU vT. Rinsky 5. Crump & Allen K UF Paustenbach & DB
BEEELZRO, FEEFEOEHEREEL 0-5. 58 —50. 50## —500, 500 (ppm-4E) @ 48
XS UT, & (1987T4EK % C) OBENREAIC KT A e CH S BERTEN o FE
HEFETH SMR) U2 D DR EFHXEEEH L1z, ZOFMNS, Rinsky 5. Crump &
Allen, Paustenbach S DWTHORBEHEIZENTH, BELSREZ MBI ONSMR OV K
ELHBEIEMG, RUEVEAMKIZHET 5B IRICEBIHRRATE S, .

DD BEESFT-EOEZITEN > 72 42ORSIT DN T. FRSITHBT 5 AIUR R
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(ppm - ) (ppm * £F) (SMR) x1q®
Rinsky 5 - >b0-500 247 7 6.93  16.8
Crump&Allen >50-500 245 b 4. 87 11. 0
5500 1526 3 10. 34 4.3
Paustenbacho >500 1081 7 11. 86 7.0




EOHEFEEHRBEEZE R LU ETay N RV AZBEH U(ET). FEOREZA/N
ICEI LT T RERED d B Rinsky SICKABMEERWICHBSICRbE 1=y MY RS
(16.8x10°%) MEHXNiz, Crump & Allen OEfEEZHANB L=y MY X7 H% 4.3
107° (BRBBXS. >500) B 11.0x107%(F. >50 - 500) L& H X 17z, Pausten
bach &DEAEA HOZBAITE, 7.0x107° (R >500) o=y M) RIZHPEHI NI,

R ¥ O —FISEEOEIC W TR, HIDRRBE R IERIEDH #F 16 5 RE
DF—=FBPROENTNB I EHEITLD, BEOHMIHEDT I ENdENnTcTF—%
DEFERH D, “DIH, E5-1. 5— 2., TOHEIS 1O E UTHHEMEE RS
TEICREENZNEEZ OGNS,

WHO BRI SR (1987 22V itk Th, NUyEyDazy b X7 OREARAT
Wb, &L Pliofilm 8LE T HF@HFICHE T 52 DT, Rinsky & (1981) D#MEENS 2
Zy N ZRZA AXI0PEEHLTEYD, I UEDIE Dow Chemical #2113 Ott &

(1978) % Bond & (1986) DMENSH UL 38X EEHR LTINS (F8)

F 7o, REEEMAET (1985) *V Tid. Rinsky 5 (1981) OFREEFEICE L OBRFHHER
Modzw b ZRZ% 8.1x107° (1 ppndOX ¥ VIRRIZ X5 QRIS 5 EERNBA Y
Z7ELUTS 26X1072%) ECEHUK,

(£8) WHORRMIBREBRIC L AR VY L ORBAICET 2=y N R

Pliofilm SU& T35 @3 123 A% (Rinsky 5 (1981) *®’ . Infante & (1984.1985)°% ** | White
5 (1982 **)
FMFERE Y X7 % SMRL. 6. BIEICESTA2HEEY X7 D/Ny 77575 2/ ME
% 0.007& UT HHZFOBRBRIEA 8.5, RVEPVER% 300mgm ® LT
Uiz bTa=y MY XTE AXI0 EEH U,

Dow Chemical #E/b23 T35 @F 12 B3 HFFE (ot 5 (1978) '*° . Bond & (1986) **))
EIE%E ) 27 % SMR 4. 4. HIURICET AEEY ROy 7 7S50 Nl
A 0.003 &UT. HEEOBRBEHMAE 8.0, NUEVEHF%L 100mgm * E#E
LickTa=y PURT%E 3.8X107°EEH LT, '

P b Pliofitm BETEFBEFICE I} 5T XTOHIMRRESE R, £ORNORHEH%E
A AR E D 5% KHRIC Ui & DRRENOHAFDOHKR . 3 oI RHEBEEZ M X
UTCHEEIC R UloE 2 Ei1Z, Pliofilm 8i& TH P4 @ Dow Chemical #H{bZE TIRZEDER
BT - 72 WHO MM B R EOFMERICONTIEE L LT, BERIZHM
T5E, lp gm OBREBRETHERE ULOBSOBRRBAY R, §hbbaizy
P Z7E RUBVORBAEIZDNT 3X107° ~TX10 iich 5 EfEEXIN S,
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BT R UM 5 /A SRR AN U 7o 19804 IO AR R A IE « BT L & 2 ATl
—REHEFICB T ER U REE, STFEMET 53¢ gm . FHTESE T34 g/m |
B 34. 41 g/m® (109HAE : <0.64~34. 4 g/m®) THoto, XS —RBFECE
FAFENTRBEKRELEET HD. ~BRREOT -7 EAAODORXXILLVAEEES
U L TEEAIT 7 (F9) o £/ XY UVEROES T - B0 EAEE T
STEMET 9.8 g/m . BT 1L 4 gm® (18415 : 4.0~23. 01 gm ®) TH

'D'f;’.o
(£9) AKFORVEUHEE

A F—%  THHT BB (ugm?)

VAP 3 HE*  FEE B/ ME R AAE
10007 ~ 19 8 7.3 9.0 2.5 24. 1
30~1005 16 10 6.3 8.3 2.1 34.4
10~300 24 11 6.3 (8.3) 1.3 25. 3
3~10h 36 29 4.6 (6.8) <0. 64 21. 8
~3h7 14 14 2.8 3.3 1.5 6.5
oy 109 72 5.3 (1.3 <0, 64 34.4
10~10087 4() 21 6.3 8.3 1.3 34.4

* o REHFFIXE 2 BR2FET 1 BisfkE Uiz, * * : BfTFEE, HMAIRERTESE,

—EADMERICI D ALK B 33D | BEDMAY VY P ABEHES T R ED AL B
HRD DML, JOIFMIBE. BEH., TLAHMBENREOR V¥ L EEHF LTINS,
DODPREICB ARV PV OBENOBARRIRES Sh TR, 7AYHIckiF51978
. 1982F BB RED it khid, BRPREMFLREIIAREBIEICLZH Y ) OB
WKEBBDTHB, KRFORVE VBECHTAEELREDI L, TAYHDVY AL,
V—ilB 3R TEIAFEETICL 2D DIMN6% ERBE N, THAHY T4+ N=TF
B AMETIR, BEERORXVEVBRBOSNBHHBENFER L - S HE3h TN,
BB DYREOWMHMOERIREDN V¥ VAEEFIC LD & BIFEEMELL 8 ¢ g/m |
W/ME 420 g/m* RAE 34.5¢ gm*THY . ABREERONV ¥ L OFENFRIN
T3, '
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() BHAEICDNT

R¥ i, anEs. BESHIINZTRPAENRS 5, EVAEIIDNTR, BB
B TAR B AR ICE T 2 AR ERNEIID S 5, £ O, SRTEEHEE, Bt
U oSESARE Z THREENH B,

(@) EDOHEIZDOINT

BB RS invitro (EESNCEIT D) OFEBRELDBEVICHBT S E, N EVC
LB ETFREEREND D, REERREEFIESEITHREEND S, ZOkd. BOBAMICET
BEERNEMIZH T > TIIRETDH » TEDVAERE X I WEERNEETE T BRENT
WEEZ LI EDBEHRTWE (BEOBHE) ELUTIRDER) ZEHEETH S,

@) B — RIGBRIZOWT

R¥ v DERAMIZONT, B Eﬁ%%%%b#kbtﬁ%ﬁn@ﬁ%%ﬁ%@&b
T, Pliofilm Rz TIRFEE T AWENBZTON D, COWENREDREEEDHERE
IREERNE O L. Fe OFELHEA SN TS (Crump & Allen 1984'® | Rinsky &
"1987'7, Paustenbach & 1992°%) . WFNH—EDFHMERTEEZTHDTH S0,
Rinsky 512 X A BB T, 2F0CHAESSRE OBRELB/NTME L TOICAREREDLH 5,

@ BFEETFIVIZDONT

RyUBVIHETIEETF—FiE, BEOE VEEHBBRBT—FTHE2EMG. LD
BEOEREIIEL T, LEARBBEEVNRCEETH > THORBEEPEREIRNEL - T
W, BIMEBRICBITA TS ORBE - —UEBNAOLIRTF—FOWHEEEZ 5 L,
EBEAOHBIIH > T FHBRBREMN Y X7 ZAVIEBEET NV EHERTLIEN
HE Ul Bo T &2 CHREHERZEEERNWSETF NI L AFHEIZLAT USFEL TR L.
KRB DD VESL 7T, WHO BNIIEEBR THOEASN T2 REEg Y X7 €
7 )V (average relative risk model) OfFHPBETITH 5,

(6) HREFDEEITONT
NoE /@%i)\/uﬁk’i)b\fc?)ﬁ Jifiﬂ@%&(fﬁﬂ’&TW@FHﬂﬁfF"%ﬁ\b\ U R 7 5
WHOWETF— S SORHEEREERB L LT, AERRBICMEIS =y PURZELT 3X

1078 ~TX 10‘50)%@'6%'%%?‘%0

AEMARELTIE, TR CIET AR AT L. M EOREET»7, L
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(1) B¥pERD > O
GRS CADPZIT 5 RIREBRE L~V TO BRI, %%%%T%f?ﬁﬁf
SEIIZBET A EETE RV, L7205 T, BohAF— 4% b & ICIKRBEHE
BETHFEL, LIREELRODLLEFDY, CODOFHEE LTHEE TIELD
BETFVHFREHEIRTWw5S,

@ Probit{log-probit)E 7V
Problt(log probityt 7 Wik BRAEO H %%EL X3 BT R — IE

DA ETRTEREL TS,

P(d =& (a+ blogd
P (d) : HEJITRBHEBC A
®: (a+ blogd TOEEFRMERINEK
a.: Y (Ny 27570 FORLER)
b XME—Toy FNpmOES

@ Logit{log-logistic)E 7NV
Logit X Idlog-logisticE Wi, Q&R 50%EETHRL ./ﬁ‘—'E-/f K —
TERTVIRANDEEDTT - LB P TH S,
P(d =[1+ep {— (@a+blogd } |
a, b>0 :
P (d : HEICTHEFBI HHEE
a: Y Nv2759 0 FORER)
b: HEBEYWHOBEDEIDORERE

® Weibull € 7L
WeibulllX, TEED#EY
P{d = 1—exp[ — (bd") ]
b, k>0 _
P (d) : HEICHSHEEZ HHER
b: RBRWEOMRSORE
k. BEXNIEROK

@ One-hitEF N
One-hitid, BE—?D hit” REZAHEMEAPEFAZREZIES LIREL TW5,
BHETE., EFAHEBEOBMMIAZICERLHA T4, LAL, 2OTFVIE
NI A—=F =PI w0, EBF—-FLiZdF N L {E&bhwn,



P{d) =1 — cxpl—(a+bd)]
a, b>0
P () : HEITHEIFEEBZ HHE
a. Y NvrFs59r FOREDE)
b: ABEBHOEIORE

& Muti-hit{(gamma-multi-hit)€ 7V
Muti-hitlgamma-multi-hit)ld.. AT A OF E L HRHFa A R k" DL 2R hit
BB, T OREIHEICEHT S EREL TS, TOEFTATE, htDOHE
OWY FI LNV REHEFERI VB (HMECREL OGNS,

bd X exp (—x)
PM)=] dx
0 . {k)

P (d : BEITCHIEITBI HHE
r (k) : x>0k, (k—1) !
b: RBUHOBEMEOEIORE
k:  ALRErhiC O '
x:  TFHEISKBhitOK

® Multistage® 7V
. Multistage® 7 ViX, IEF fﬁﬂ]ﬁﬂ?ﬁ‘ﬁ"lﬁﬁ}ﬂﬂkﬁ ST EOERTR Y Bl

TRELRWET A, BEFTHORPADOA N XA LIETLEHIIEIHT
Wi, ZO3L, Crumpd i X 0§ BIRE N/ Linearized Multistage GREIZEFE)
FFNMIE, EARTCIRLTE ﬁt&éo

P =1—ep (— 2 q,d,)

n=0

P (d) :HRBITRISASEZ MR d:HE q @ RE
CORIFEAEHEBE CUTORIERTE 5,

P (d) =qd d.: A& :~k%&

B— R BIT A ETFTVOBRIIFIIEROHHEZETHY, ﬁmﬁé%
FPARRRIT, BRLISOFMEG 2562 L5,

Linearized Multistage EFVIE, WL OPRESN TV ARPFADAH XL EF
BLAEWVboEdHLWIAZOLREES 2B S, WHOREPATHILHE
nTwb,

ﬁﬁ@ﬁw#&%%?wﬁmwT%T%%ﬁiﬁn&m L LARASS, BeaT
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(2) BEMED S OENT : '

EFDT— IO LRPADY A7 DEERLEEBELBAIENTE B, FAA
WENNy 2759 FTCOREPAZENSEL L) RREBEFIERITEZZLN
BIEAE. BAA MR EIRE (B3 1) A 2, relative risk) & LTRTIENTE S,
A EREO RE L L Cid, BEAEMFET I (standardized mortality ratio, SMR) K& UF
E# LR (standardized incidence ratio, SIR) 7% bHHEICER I NS,

SMR = BEBINTHCE/ FHEINITBER
SIR = BEIKhRER/FHINIERK

IhEFIHL - EERNEEM I, WHORKHN IR EER A T W B FEoH Ay Y
A 2 EF WV (Average Relative Risk Model) 753 5,

I 1) X 7 EF Ib{average relative risk model)

P, (R—1)

UR= ——
X

UR : UnitLifeRisk (1 pg/m’ (BB SN/ L EDEFEY R )
P, HEVRIONy 7TFY R, AOFETE G BEBOREENET R,
L & dp#EiE(life table methotology)E W T L5,
R AV A2, BEREPCORERLFRELFATOREROL, MV A S
RIS X DIRAR{LIE I (SMR) TERb3Ihd, '
SMR=0/E O . BiMah/-THK
' B ERERTORERL DHESNIHPERTH
X EEFHBRE, SECOVERGCBESNSE Lzl X 0BREREOERE
ERE, :
BREBRECTOMFERTIIXII8FERH, 240 BES L EEFEHIOLTRIZL D KD
hb, _
X= (SEFEITWA) X (8/24) X (240/365) X (fEEERFHHES)
TWA | Time-Weighted Average{ g/ m?)

(8) BERMEATVBEFIIICONT
© MVKEFW | |
linearized multistage modeliZHb B EF NV E LT, EERTINT WD, linearized
multistage model D FT . FiFiddefanlt F H WA Z Y B HEATH SOOI LT,
MVKE TNV TiE, BPEAOBEZ BT ORREBELFOMBON S VA7 4 — 2 —
TavD2BRBICXAEEEL, BBEFVONG X —F - [TERERDEBED AL
5FMBOERERE (birth data) , LR EDLEToTEER LY, HERDOIZ
Lo TWh,
MVKETFTWViZ, URAZTEAAY MIBERFEH, EELVEFEHRIZLTWSE
VI FHEDR 2 ENTW5 500, HETE DINRIZELN LT — BN EL RS,
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19964, KEEPARREPAME I A 2T LARA Y bHA }74 SRR AT o 72
SETRBE-NETEARA Y POFEIZSEENIMZ 61T,

EIRE~OINFIE LT, +3 573 FbEBEILEERAET . VI
HPBEOETNVER VD, ZhUNOBER. FEHEFICR G > 7defaulilh (default
procedures, D HH) B, default?hlc X BIHEICIL, BEMIHE, FERRILE,
WD 3D0T TO—F#5b b EMINFE TR, LED,, (HH %713 B O§ B
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