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2EZREERIFIEE] 02EHZRRERIEIFNZE]
. (PM, s B B2 5.9ug/m°) EC (PM, s 22 FE:6.7ug/m’)
2% oc 2k 0C
15% 2
Z0HD NO;~
5 NO; Z0tt0 34
34% 2 2%:3
34%
s0,%
Mg?'+Ca’"+ . 31%
e S0,
K +l\ga%+cl " 4% Mg2++CaZ++
NH, K'+Na'+CI” +
10% 10% NH,
8%
02EHFREBERIF[ZZF] 2EZREERIEB[EE]
- EC =
EC (PM, s SR 12.2pg/m”) o 0C (PMys E & 11.0ug/m%)
3% oc 10%
15% NO;~
Z 0o Z DD 3
% i o
32% NO,~ 33%
2%
2
Mg?'+Ca®'+ 31%
K'+Na'+CI” Mg”"+Ca”"+
6% NH," 34% K™+Na"+CI”
8% 9% NH,"

KEZOMDOES  BERENSRBRVAFT VHESREESIL -0
KRFEDBEEBDBESAEMIER (Thermal Optical Reflectance method) 12k %
KEETFRERBEOELEAL

[2.1.2.5(1) PMz25(SASS)[RFE « A A v KD DEIS
(20084EEH 7 - #kF - &7 - BEFEOZEHZ L OIFHHE)



3EWREE(EZ] 03EWREE[#ZE]
EC (PM, s BT B R FE.7.3ug/m”) ZDHD EC (PMy s BB R FE9.1pg/m”)
3% s 6%
[o]¢] 15%

20O

Mg2&+Ca2¢+
. K'+Na™+CI”
NO; 8%
4%

Mg2'+Caz'+
K'+Na'+CI”

NH,
1%

4%
s0,%
35% 50,2
24%
BEHREE[(£ZF] BERREE(EZF]
EC
E0310) EC (PM, E B RE12.3ug/m") % (PM, o8 B R E:12.8pg/m”)
s 4% 01O oc
oc s 15%
Me2*+Ca?+ 15% 23%
K'+Na'+CI”
7%
NO;~
_ ng +Ca'+ 8%
A K"+Na'+CI”
NH, - ea%w
14%
8042’ SO,
31% 31%
ARREBMNERRENEE] O4BRA/MNER(R B Fh =)
= ECoc - =
EC oc (PM,sHBRES3ug/m’) 0% 49 NOs  (PMysELERFER 1pg/m)
10% 2%
oMo
L 0o
37% N
41% .
34%
.
35%
Mg +Ca’"+ Mg? +Ca2'+
K'+Na'+Cl NH, K'+Na'+CI” 2%
1% 6% 15%
OARFEH/NER(R ENZZF] URFEHNERRENEE]
?; 0C  (PM,sE ERE65u/m’) %: (Z;: NO;  (PM,sE & 105ug/m")
NO, 2%
1%

Z0thD S0,%
% 29%
42% E32%:1”)

S04% 22y
31% 49%
NH,"
5%
Mg +Ca®"+ g*'+Ca’"+
K'+Na'+CI” NH," K'+Na"+CI"
12% 6% 1%

HKEZDMOKSD : BERENOREZRVA T VEDBEFS IV -0
HKRERDBREFBRBHSEWIEL (Thermal Optical Reflectance method)
KEETRERBOELFERL:

[2.1.2.5(2) PMa25(SASS)/RE « A A4 v %D EIE
(2008 FEE Z « kT « &5 « FEEOFHIZ L OIFHIHE)



o5 R IR E RMIE F) 05 IR {7 R E]
EC (PM B SHRIE:10.6ug/m) EC (PMy B RIRET Tug/m)

2% 0c 200 4%
1% NO;~ S
23%

Z0tho
s
36%

Mg2’+Ca2‘+

K'+Na'+CI”
2%
2 NH; .
Mg?'+CaZ'+ 37% 9%
K'+Na'+CI”
2% R
NH, N
1% 31y
05k B2 IR 7 B RiM[ £ ZF] 05Ix B IR B RIM[FZF]
ZDHho EC (PM, 552 B R FE:7.5pg/m°) EC (PM,s B BB EE:11.20g/m")
0% 5% 3% oc
13% 1%
Mg2&+0321+
K'+Na"+CI” 20D
4% 5
. 39%
NH,
13%
.
30%
MeZ*+Ca?"s
50,7 K+Na+CIT NH'
39% 4% 9%
o6FNTx LR FUR[F F] 06FNFR LR B[ FL ]
EC oc  (PMysEERE108ug/m") EC (PM, 5B R 8 608/ m”)
0% B
% o, Zoto 2 oG
1% 19%
hq2)1:10]
2%
36%
NOg~
5%
Mg2‘+Ca2’
50,7 K'+Na™+GI”
44% 5%
Mgz‘+0a2‘+
K'+Na'™+Cl™ py,+ S04
4 10% 33%
06FNFx LR BUR[ £ F] 067NN LR B[ FZE]
EC (PM, s B & 11.8ug/m”) EC (PM, s & B E:12.50g/m”)
200 " s ELRIREE11.8ug/m " oc s FL R REE12.50g/m
5 10% :
23% oc NO;
19% 4%
kg2l
2%
39%
Mg2++Caz*+ NOZ
K'+Na'+CI” %
4%
.
NH, 30%
1%
, Mg2&+caz++
SO, = + + -
354% K +N7a%+c| NH,,'
9%

HKEZDMDORED  EERENOGRBRVA A VERDEEES N30
KRERDEEXBRDBADEWIEX (Thermal Optical Reflectance method) I2& 3
HKEETFRERBTOELERALL

[X12.1.2.5(3) PMa2s(SASS)IRFE « A A4 L D EISE
(2008 FEHZ « FkZF « £F « FEEOEHIZ L OFHIHE)



7TEHMERER(ESE] 07TE AR R (=]
EC PM, s BT 9ug/m’ EC PM, 55 8 B 7. 20g/m”
P ?](:6 (PM, s & R FE:7.9ug/m”) 2O o (PM,s R IREE:7 20g/m”)
_ 2%
NO; 24%

200 o

Ay
37%

2

39%

Mgz'+Gaz+
K'+Na'+CI|
4%

Mg2‘+CaZ'+ .
K'+Na"+Cl™ NH," S04
3% 9% 38%
07EARER(ZFE] 07TEHMRERIEE]
EC (PM, 5% B8 Tpg/m) EC 0o (PM,sEERAE:130ug/m)

2%

oc

Mg?'+Ca?'+

K™+Na'"+CI” NH,"
5% 10%
BRIFRENE(EZE] o8 R E N B [fZE]
EC OC (PM, 5B & R BE:5.T0g/m") EC (PMy s B B A1 4ug/m")
0% 5% - ZDHhD 4%
NO; Py oc

1%

21% 15%

k32110
o2y
35%
Mg?*+CaZ'+ NO;~
K"+Na™+CI| 7
2 6%
42%
NH,
12%
Mg2*+ca2++
"+Na"+Ol” - SO
K +N;%+0| NH, 35:%
9%
08 RIFEE[£F] 0sRIFENF[FZF]
EC S 3 = e 3
Z0HD - (PM, s & iR E:15.5u8/m") l:; o (PM, s B &R E:14.50g/m")
B 0c 1%
17% 7
Z0HD NO;~
Mg”"+Ca’"+ M5 7%
K'+Na'+CI” 34%
5%
NO;
NH," 10%
12%
s0,”
Mg2’+Ca2‘+ 31%
K'+Na'+CI” N
S04 5% ':g;
35%

HXEZDMOAES  BERENMNSREZRUVA T VRS EEFSILV =10
MRERDEEIXBDEESEFHIEE (Thermal Optical Reflectance method)
XEE TREXRBDELFERALE:

[X12.1.2.5(4) PMss5(SASS)IR#E « A A S DEE
(20084 FEH 7 - FkFE - &F - BEOFHIZ L OFHH)
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XKEDMOED  BEREMNSRFBRVAA UK
/)%F“Fli?ﬁ SEEBRIEIEE (Thermal Optical Reflectance method) 24k %
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22. BREREDOREARIHPREDIHEE

BREE RS EE ORBUCBIL T, BAREKETIE, F4R, N7 U RIRE | #h
HEIEOEWVEIZLY | ZRPECTODEE X BILD, 2 A KIICEBIT DHEIZ OV TR
A A0 HAREKENC T MU N IR B DBRBE R K DR EEIZ DWW T, FRICHY
REDOREFEFIIE B U TEHEE I To7, BHITY 72> TE, AARIZBW TGRS, JoRREK
FOEIG DL TETNDHIINC, BERKHFORUNEL TEe, HATHWS
NWTWTIE T EDAES HDHZEMND, BT IREE D FENHOZEIZ OV T H RO HRIE RS
REHE T HZLITNEETHDH70 . AF A RE7RET ORERE RIS LT o7,
2B KEOWERIFBEDO S\ EREND— EOREEZE O CRETHIENHAIEL
TEDLITNDHIEND, W [EORIEMEA LT HITH 720, A Tl A RO IC I
THREREIREL T, — MR ORER: Rz iz,

WO INKL R E OB RGP ORBLUICHOVWT, HALKEICIHEWT, — KRR )
N 2 LR R SR D S 72 E 3B 2 B DHIIEI S I\ CRIIE LT TR EE D LA R O
2 RS HT,

o HARDBRRKIREIZBWTIX, 2008F 2RIV THIE L7 14450
BIDLT—FnokhbHe, HIBIZL>TELOEIETH DM, AEREN15~
20 % (2.4~4.0 pg/m3) . JTTRIRKFEIT4~10 % (0.6~2.0 ug/ms) . WilsA 4
1%26~34 % (4.1~6.1 pg/m?) . HEEA A 134~15 % (0.7~3.1 pg/m?) &
725 TNz,

o HARDANLEJEH KT OB D I ORI 1T DRI EE X, BRERA A
231~36 % (1.9~4.1 pg/m3) %z 5, T O, TEER 07K 5% THERK S 1
DEDOMODRSY. FHRFE, T o= AV BEERS E L TERS T
TV,

o KEOFERETTOMEROFER (K2.2.1) 72HHDE, HIBIZL>TEHD
LD DD, AIKFEN14~35 % (2~5 pg/m3) LEmWEIEEZR LT, —
J7C, TLHRIRIRFEIT3~12 % (0.4~1.5 pg/m3) EARWMEWIZH -7, WilEA 4
E KEREETIE19~30 % (2.6~4.5 pg/ms) THDH DKL, FEHEETILT~
17 % (1~2.5 ug/m3) THYH ., BV TIRVWERIZH -7, HEA 40
Z DD RTITE T L » TR > T2 (K2.2.1),

o CKENZEWT, ABEIEH RT3 lLEAURE AR L O\ e W HUIS O JIE L2 38 )
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LHEERR (F£2.2.1) ITHESWTHEIE SNIZPMesD Ny 7 7T 0 FIREET,
RIS IV T pg/me, PEERHIRIC I T4 pg/my T o 72, ZH D DS
3. AHERBECWMEEA A OB b EHEENTNDN, T L DREIXZENEIL
~2ugm3 ThHo7=, 728, WEMIERIZIBW T, HIE SR 5K Z B
TPIREZ1~2 ng/ms EHEE LT 5 (U.S.EPA, 1996) .

INHORERRESEIZ, B KD PMas DR H T DL fitlk A4 L L% 5
JE IR EEHIZ B AR A HIRIZ DL T EVMEANCSH D, B ARD A 2 E 5 kL 1 D5
BN DIRN R C BT L BREEA A 78 31~36 % (1.9~4.1 pg/m3) &l p @ El A %
GO TIRY, KIIRKEEE KRS O k5% & IR KT DA A bFET D&
Ezbhb,

HI T A F 1T DI R R B IR LS K [E DH T EL N HARD S 3@, AR R R LR
RHEEA AL ORIREEIL A AR CKEEDIZ, ZRENBIHTICL S TEOAHY , — g
HZETTER, ZOMO KRS DRI DN T R oK E L > T ERAAET
HEEHIZ, WIDIZED ARBIGII > THIRE X HICERD LB 256D,

[X]12.2.1 K [E DAL T 31T 5 PMo 531l & 1 55
F ATV E | PE R ONUEERDO Al 2 LTz, # H 8l google map (http://maps.google.co.jp/)
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wg/m’
25.0

2000 - | B

mEC

O oC

O NO,~
mso,>

H NH,"

O K*, Na*
OF OO LS

10.0

5.0

0.0

BOSTON, MA
DETROIT, MI

NEW YORK, NY
PHILADELPHIA, PA
ATLANTA, GA
TALLAHASSEE, FL
BIRMINGHAM, AL
SALT LAKE CITY, UT
DENVER, CO
PHOENIX, AZ
SEATTLE, WA
SACRAMENTO, CA
LOS ANGELES, CA
SAN DIEGO, CA

MINNEAPOLIS-ST. PAUL, MN

o
(e}
T
|
|
|
WASHINGTON, DC [ I [ |
|
RICHMOND, vA [ T T
|
|
I T W |
|
CHICAGO, IL [ T T
|
KANSAS CITY, Ks [ I |
st. Louts, Mo [ [
|
HOUSTON, TX [ T T
| |
| |
[T I
[T T ]
[ |
RIVERSIDE-SAN BERNARDINO, CA [ [0
[ I ||

HED T IS R

X2.2.2 KEOE I T DPMesik /= (20064 FEE4E)

$%2.2.1  CKE O A 2 B SR8 Fesg B R4S 1Ty Ze  Hiusk oo 1 s R

(U.S.EPA, 1996% 5|/ - Fizv)

R IR EE O MU (ug/m?®)

Hhlsi 4 MKy | MU | K i v )
PM, BFHEYD | PMyos | PMyg
=7
Northwest ¥ (R 7 15 3.55 0.88 1.63 4.46 8
Southwest R 2 5 3.91 1.28 1.38 562| 95
Transitional to B
D 3 5 5.15 1.97 2.01 6.54 | 11.7
East Region ©

¥ a)lX. Cascades (1), central Rocky Mt. (5), Grate Basin (1), N. Rocky Mt. (1), Sierra Nevada

(1), Sierra Humboldt (2), Colorado Plateau (4) 23 %%

b) i%. Colorado Plateau (3), Sonora Desert (2)73 55

¢) IZ. West Texas(2), South Dakota(1), boundary Waters(2) 73 x} 5
O FFHILORER O ZE 7R~
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2.3. &k

U.S.EPA. (1996) Air quality criteria for particulate matter. Volume I of III.National Center for
Environmental Assessment-RTP Office. Research Triangle Park, NC. EPA/600/P-95/001aF
BREEAE . (2007) T80 INRL1- R4 B 0k R 5 A i s .
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3. /ML FIRME DEREFEICR Y S EERETHE

it

I

TUINRL IR E O SRR B 9~ 2 PERRIAT I B LTIk, S/ hE 7R B b e s 25
iR IN T, BRSO F I R 0m M R BN E 2 | 0 INRL IR E O FER 2R R
MG B R T~ O ZI L C 5 OGN K OZF DD R RO AW 512 4 PE
FRZHEMEF A RIS W THESN DB AT = X L EDBEAVEC BT 05l 21T o7, 7
i L 72 52500 S M Ove M0 LI B IR IR S5 B 9 D BR B DR AL, BICK AR B
DR L E - HART AL FNZ Lo TSN ST & OSSR T —Z X — AL > TSRS L
T2 SCHRIZEE DKL D TH S,

Z D%, EITIRT O FEMEFEH R O SOV TR E 22— 21TV UKL IR
Wy E R R BRI AR B 2 R L OR TRl N A ORER ATV NS OFHIE 2B 42 W
BAEHEHLT,

3.1. EMFMRICEDCEEA N =X L

U INRL R A B (R R B R AT AR A  S E(REEE, 2008)I28\W\ TR FHIRIE DR
BAH =K DNT, BEFEEAN =X N+ 50 AR 3 E SO0 LI,
ENENDEEAT) =X NARDIGEROMEN D LS DRI AT > TWND, Fio, R -IRME %
MR DRk 2 T2l oy O1E N RIFE DB B MED B W ETRISN DM ~ D 58 K O L7
RERNGGE DR BT DR BN T L DB LRE TR L TV D,

225 FBAN = A LERRRET DB WD EE TR RIS, B ERIC I DM A %<%
HOTND, ZD72 R TRIE OIRTE S EROIEFEZ T T A =X DERGET HES
(i, IRE I ORI ORNIEE K OB ISR 2N D528 AR 17210, AR F1
AEBER) AR R OMEIRO Rt 2B L B - B FiICb R MR T 52 8o
BETO0ENRDHD, IHIT, ERAIIIEIL, <056 IR+ 2R & B RO
ExFEHBIETHHDTITRL, FEFANTBIEES IV T DR B D AW 1) 2 A FRRIE
THIEEE LTSI, NGV TWDIRER IR & MR ER S d08H OB K Ik
FDHDIDEEWEGENL N LD, —REREER KIS DI EA TN =X L L T
W DERITEE DL ETH D,
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3.1.1. MRBR~DZE

TR A S IR AR E DS SR TR AE T DR8I FPIR SR IRk % R B g Bls
HERESND, FFIZHE (Bl 1R ) | — [R5 R R M OV IR DK &ES

X TR IR E DIERNICILAE T DML 2D LRIV T T A R0 D, UKL
TIREIZHOWTIE, FROE SO s B E L 2 ORI TS+ ok IR E
FAET D,

FIEFA RIS DL B LTRL R E 3R R~ DL R L ESh DA =X
LiE RDEBYVTH D,

O XOECHICRIERISZFEL ., LV REREE DS S | MEENEH TS,
© RIEOHURBISHEZAIGIRL  EA BT L — R R A B SEID,
@ PR ARG DR M w0 D,

LRRNRLTIEAN =R LD LSITHOWT, U NRL- IR Bl e s B iR e = o
FHTCEROIDTGEHHIS L TND,

KA R E DOWEIRITE O SKGE LI RIESSZTHEL B ERRITIB W TIIRY @R E
DRLA- R E OVEFEIZ LR E DR BT DZENFRBOHILTND, FTo, B FEERIZIHB N T
13, Bk & TR FREE DKL R E Y B OPUR SO MEZ TCHET DRI Y 28 MEL Tl
FARRT LA —MEREZFEASEDEHOHLZLNRBDOHN TS, ENEEE & X5
L7 A 1 X PR E R Tldd 5723, DE (Diesel Exhaust)<°> DEP(Diesel Exhaust
Particles) |2 DWW CIEKGE UG EDTLHE K AR, BT L VX —ER A B bS5 Al HeEtE
PIREIVTCND, KL IR E ~DOMRFE Lo TR SRR TR T DI S Tt T2 281
ENEREE EBR CTIERROLNA TR 00| B FEERIZEB N TRHLI TN,

UKL IR E O W 5 L P e 52 BN B 3 DR R & — BB BRSOV T ENEEE
B M QBN SEBRIZ IV T, 300 pg/m3 LLF O LEE K E > CAPs(Concentrated
Ambient Particles)l#iE 2L CHERERIC BT A RIE R n A R R0, MERRIE B O #E N
2o TROE RS TUEZ R 38 RS ST,

U IR R R S B R B S i S BN L O DAV LRI ARSIV FE g~ D

P Vany b T VAR =R R DR 2R TR
3-2



SRR IR GERE R B IR IR A e S R AR i 2 T T L 238 U DR ARG R 2
BRUhFFTobDTH-I,

3.1.2. BER#FR (LMER) ~DFEE
TEBR AR R~ D BT WSR-S ik A 5 L C il OB BR R S BB
B DAREME . PRI AR PICAEE T D50 RANRERE AR 2RI L C B AR R IS 28 2 Sk 3 T REME
PR gt PN OD JAE S A1 3 % LR BE [ S DR HE D A REME S | Bk 2 727 a2 A2 Jo THBL
FTRHZEDRESND, 703, KR E OIFBR ML D ~DBATREBS 1T E S TR,
MR RLED | BETE LR IR E IS Lo TR R~ D BA KT LHESND AN =R
LT, ROEBOVTHS,

@© PR ER RIS B AR RE ~ DB 2 L, ANIRIRSE | DREIC A L3 AL 9<
ERAR

@ ABEMEMEERE OWINEZE L & ROMEIEL L 2EtE T 5,

@ /R L EERE R OTEMEAL, MARTERLOFEF LI, MR AL
P <KUL DI E R FHEA B ST,

FFRUTRLIZAN =X LDRENH LI DN T, /AL IR B R R A R S S i
FTITROIDNFHHS LT D,

TRV INRL TR E O ER (o THISMIUHE IR AR SE L DS RE I R 28 (b2 R RIS 2%
IFAEL BRIV E O AT LD FEEREN AR B 52 L E TR T <D e
RIBEEIVTND, T INRL IR E O 1T LD B AR RR 0325 2 BIL | e NEREE
FERTHRDITZ B AR RE o0 D B B T D M 3B BRI L A &1 TL Y
—H LW, BN OB I T PMas & O PMio DRRFE S H A RE I 8%
ETZEDRIBREN TS, Fi2, B FEBR DRI TR DO (L DR SR Do
BERANDENOTREL KT THDLE DD,

EEREN ~D CAPs X° ROFA (Residual Oil Fly Ash)DW ABRFEIZL - T, FiCE %
DRI EA L ZARME T DM DMFAEL | FHICITERIC I RICEF 2R > TV DB ©
(TR DFEALNIVRESNDEN XD, ZOLH7RME RO RE X, D5 EA
MRS REIRZFEFR LT <TDHDEEZLND,

B IRE > DEP Z IR B S W= KR OFE B D, MR S BN RBLT 575
WENZ\, ZLOERT, MIREEBROTEELL, AR OF R EFHET DA RBINT,
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INDHORERIT, ENEEE ORFIEIZIITD CAPs IS XD M7 47V 27 O8I B4
DA R GKIG Y E OVEFE LD MARIE L Z AR S &7 R —EH L s, 2
DEH7RMIRMEIROZEA I, HEENIREAZEC I ZERIE A L 2 L7 <L, RN ML HRHTA R
FTHZLETLIEA~DEAMZ @D L ATRENEN DD,

728 IR IR B IR LD LS SRR % RAE R BA L C, i
(ZRBAT LTI KL D —FBI R L RS2 AR R R ~ AR A D AT REME D RIB S LTV D,
OO NRLF IR E DN IR TN B TAFAET D5 Bl %, L AUHANMILE PN B 2 [k
THIETMARTERAME T DA REMED B 2 DD, Lol MK ORISR R E & ik
WEE R K ONILAS PN R B L D IR BRI SO W TEIAT = R b8 6 CE R EH 21T -7
FFEIZZ L0,

W/ IR IR B R B A R T S S E LR IS AR SN R R R ~ DA R
FIERE I TIHEMDEENLLNIRNZ EZ RS L2 R FE LTS, BlINRL 1
R Gt e B B S AR B R E I B T AR A B B T ab 0 ThoT-,

3.1.3. RERTDM~ADEE

TRPNICRASIVIZRL IR T KD | S R & TR B BT D2 eV RES L, T
DD IR ZR 2 ~DREITH BT 525 2 5D, 4 B ETOERBEMMIZLDFHMEFH
FLOHIPH CUREE L TR IR Lo THRIZE R DL JIT T EESN DO A=A LIE
WDOLEENTHL,

O MifR~ra7r7—T0F> IR TSR, Ao X —T7xa  FEARIHIL .
ZMEED D,
@  kEx RFEEORL IR E DPURPEA DK E KT TV 20 b IHIHER T 5,

FRUTRLIZAN =X LDREN D LI DN T, /N IR B R AR R R S i
F T ROIDNFH I TND,

CAPsX° DE % DOgEEIL, iifld~2rn7 77— OFFOBBEBEA IR TS, A4 —T=n
AL A ERE | ALIRMDESHER T | fkliR B K ORI G D2 11 % i 0 % AT REME
DIRIBENTZ, FT-. GLEK A Th2(T helper cells 2)fE 2B 5355 Aoz,
EHPEDOFELLU T, M OEETUAMEDIR T RNHENTWD, LU, [MibofiE 772
VAREN 6 o H M OKHEE DE IREZ ISR W TREN W EL SN TRY, HAR5H e
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FhNLEND,

) %E5 T2 DE X° DEP OBRFEIC L TT L AF—MERIED B BEANGRO DL, bR EHE
FHEBR T, TABEEICOWTHERNG [ EISNRW VDRI R FET 5 — 7T T
NF —BAE S E DR A BFEL T, AL L THRDE DE S DEP 287 L /L& — kA
DGR E RIT L TNAZEDIRIBEND,

ZOMMDIEFEN AL LT, WU INRL IR DWE TR |2 LD AT O - AT~ DR
BT 2 A SN TS, ZRLDHAIZE W T, B ERH Tlx DE okl -IRME
DIT2 BT T RIRKKIG Y BN LD TR RE~ O FE 2 DR ENRINTNDD, EERF
B FEN L2343 Tl AN =X LOFFRIIZIE B> TR W ONBUR TH S, £72, DE, CAPs X°
B B i P T R DBEER IZ Lo T EREN) O1TEOMRR A~ DR RS D
Do M/ INKL IR A B S B A AR 5 R 5 LABE OO SCHRL © 2 — T | K IR E R iR &
FE R & D BB B A TN L CE 7o, Lol UKL IR 23 | AR 01 T8
(R SAF T AN = A LN OW T Tl BEM OB R LETHD,

3.1.4. ENAEE

FERE S0 in vitro FRERIZ L DM WAL > T, DEP S OBRENANE SR ORI
B DR RJFMERBAS T EEEOFEN BRI ND, EREMIZI1TSH DE W AERD
RE L, 7 N OIS 5 A R A RO TWDD, MR EIRE T7y MR R A7 R A AT IS
KRR THY, Eb~OIMRIZIIARE Y THLLIEH SN TND, —T7 A=A LDE NS
H&, DEP SCBREHIREE F IR IR B 1T, A B AN CTRIESDWITE RSN~
n7 77—V a LR 2 PEAE LA ROFK L0 D DNAREGEZ G SEITIE0, MET
bR S 7B BFE M2 A4 5=~ PAH(Polycyclic Aromatic Hydrocarbons)%:7% DNA Lff
IMEZTER S D2 LK THEP AN G T D ATREMEOH LI EDNRIINTUND,

H K OV eI (LR THR TS | LD, ) DBREE RS O INKRL TR B D32 S
B FEENEEZATHZLIMAEY . BRSOV EREWZ TR EO 3RS
TUND, — 7 TEREE R KT OB INRL IR E % FEBREN )~ = 191 W] 0 i L i M0 56 A 5 2 A
AL BN RIEE AL 72 BREE R OB INRL - IR E 2B 9258 03 A ME D SRBRBAR LI T A
BLTWD, LinL, i OB R P OMU LR E 1L, DEP ORREHESE ko hL
TIRPEZE T L0, BTG L TOAZERRIBEND, LU 5 ISR 4k
W OO FE S0 A Ay AL AR T IO R C Ko TEE L — R TIFARW 280 UL TIRE

i BRI A 2 O BB E S TR SR 2R LT T O Wl
3-5
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IN—BRICE DB T HEHET HZEITNETHD,

3.1.5. MIFRMEDRS LBEZEDE R
WINRLFIRE DRy TH D BERE R 7y (FBRYG . AHIRYE & O L %) | ISRy (AT
R TEIRINIRSE K ORI R 55 L @By (TAR=T L T VT L =u 7 )b Bk,
g, HiEh K OV aLEE) R OVEDOM (B2, PAH K U=hr PAH %) O @O E~D %5
WZBALTLRERITL T LS — T3, CAPs O E ENDR s L atEIZ B3 2F7E139E
HIZIRERTHY, FrE DRI I XD AN 5| S SN D AR RREILIT 227~ T2,

3.1.6. MELERTZEDORAR

BIRDRIBEDRLARVE 2 TR — D FBR A T IR 7= F BRI LD %0 R4 k5
ELT NSWRLFIFE RIECILAL AN AED RN RN L27R T HIT LD, REW
BT SAEF OB A RO DM LBMEAEL L RIREIZ L o TROE NTEAE E TR A 3203 5
IRHTEITINZ | Bk B 72 D FTREMED B DT | KIR D R/ND I Lo Th - IRWE
DREFECENRESND LW E TER,

3.1.7. MFIRMEIZHT HRZM

BT IRE OAEFR R BN DR DR EI T, R iln  BASAY TR IR e OBEAFR 55
T2 O FERNTAELASNDWREMED B D,

BRIBAZA T HILITES T, H EORL AR E RF DRy DR FE T 2 R AR B A
BB T D FREMEITIASFED HIV TN D, P E TR UVME £, 7L A —MEEA R Jif
e L SR P DR BB RO 1 2 CIE, R IR IS 3 A S R 5 2 E D RIS
WD, —F  FRIZBIL T BRI RO 70 « AL R S N 70 2 R i B O R
DML RIESIV TSN, F IR TN D,

BARHREZMEICBL T, — Bl L T NANETF AU ShIU AT 2T —EB LML DEP DT V=
SRR OB RIR S D,

3.1.8. XFEXRFEMEICKHFE
KRB & T AR KK G E O ERR) | L0072/ BEAE DM E U AR I TR D L350
EEZHILTND,

@O HARKKIGGE LRI E DAL 2R EAE IS L D IR DIE AL
36



@ HARKKIG Y E ORL TR E ~DWIL, W& o O D DRI KB FEI A~ D
TR
ZIVETOMIFENG KL AR E & AR KRG R E S T O AT IR, AH 3R
O LIFAERR 2 E R 2 MAE 3 2 LR TR LT, FEE RO N2 DO LAMEHIL TV
Y,

3.2. MM FIRMEDREZEICET HEFHR

REIG G B~ DRI\ LD BEFRE R B2 ST 9~ 572D OFZ “FAF SR TITAERE 2 ROMTSE Iy
FREWRGE, SRR, R —MIFSE, 7 —Aar ha— e, r— A7 24— =5 K&
O AWF9E%E | Fl 2 OFIEDE ST,

RWIRGR LD BIZ oW UIaR— MR AMUOFE TIELOBENL TVDEE 2 b,
— 5 IR ARV~ D R IINR R T LD s R~ D ST BAL T, T FEIC 1D %<
DD D5, HHRERIZ LD BIZ SN L, —BAbINEET L (GAM:Generalized
Additive Model) 2 O EHIRHT 5% FIWZRERSIRFFE R 7 — A7 A — X — R 4R 12
DSOTEIFEDEF RS <A S TRY, BERA AR MEL TW5,

FE RN TBE T T DT LT 2 O ARFEFEMN G N TODN, IR T
SUCED 2 ORI A EFAR L2 LT, KR T RARA NI T AE R ENEE 2D
NDPELHN NSOV TEEER L=,

o EFERELTHLT D7Dt RE L B B U D I E DM T AL TUND,
FEULIFRER BN R 24T 720 S B 72 SR M A& IZ I TN D )

o REIGYWEDORIEDEY], +5312AToh T, XIGEROZEME, Reff i) 2B %
UUSERARSORAN S SR VAR oY (G AYAY/R

o [BHEHTXLZURFRAROBEE, Rl T T D)

o KGR F OFREEE | WU FIE R A STV

PSR FLICITREANEIC I D2 DFEERIZEL B RIS B B IR 000, Fi2, Zhb
DOFEFH R HINREE K OEWIRER ICLAE W N AR - 22 L OYER B L%
DA ORERE R EFEIEIZ BT 28 2 DRI A5 A TVD, LU T, JRAIEL T PMas IREEE
DOBIE PRSI TODIE F2H RAZ DWW ORLIZAS, BARIZEBIT 581 RIZ O\ Tk SPM
FELDOBIEZRFIL TODEL DL E DT,
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3.2.1. EHRZETLE (RT)

P/ IR PR E O IR R B D R CAE T BIL T, AMAIMESE 1 (FiE) 2 fR< 3
TOFERNZEDIET (L) | MR ae R T K DIE T PR gk I K D0 T LD I I
BAL T, A E CTRERFIFIEIC SN AL O RN A S TD (1K 3.2.1.1,
3.2.1.2), SHIZ, LFEZE K O COPD %, fHBIOBREICEIDIE T LDOBEENAZREL TS
LD, ZIHDWIETIEF 22T YA N &> THEH I B 5T — 2 & H BN A7
Fri., BICZENLEFA LTk RO R TS L QO DB T ZE L B3 T FE L 3 D,
FTo RHTIZ IV T INRL IR E O H A N Z T 15 YT 7 L LoD I A7 R IG Y
WE & RIRHI R HE T /DN A TR Y E T T VO & i LT i b D,

AR AR FEClE, KIE 6 #ilicds1) 2/#HT (Klemm and Mason, 2003; Schwartz et
al, 1996). kK[E ) —AhaZAF N 7RO LMLE R BIZ DI T — X OfEhT(Holloman et
al., 2004), KEHVZ 4L =7N 9 BET HIETC (4010, MR SRPR B FRER AR i i ik
DB OREIR IR % . 65 mk L LD B4 AFl, SE L 5T B OVEIRE C HLBR L 7= fif# AT (Ostro
et al., 2006), KE D 27 Hilgk T 1997~2002 4-FETD PMa 5 & & LSEKIBIFE 1 & o> BE M
(B DIESR 2DV THRET L@ (Franklin et al., 2007)%23%%, 42K 100 HiK O
1999~2000 235172 PMas i &80 1 K Ot B (TR BRARIE FEOIE QN R w e £
T LD BIEMEZ AT LTS R TIX, R TIZOWTHERIETIAZO L BRI ATHD
7-(Dominici et al., 2007b), £7=. I+ Z D 8 HFHIZ BT 5T (Burnett and Goldberg,
2003), 1% 12 HHT COMEHT (Burnett et al., 2004)5 0395,

HARIZEIT DR EL T, — R4 D PMas IREERIE R DH 25 20 OTHRT Z & IZE L H
EXHIET D H O PMas IRED 10 pg/m3 N335 H L1 DYRZ DI — AL IniEE
TIACEOHEE L, WRICHIIR Z & OHEFHE 2t & L7oiE RS MG S T2 EREEE, 2007),
FEFTIZIE 2002~2004 AEFETO 34EM DT T —2 K OKKER G R E R EEA A VST
WD, 65 kLA EA S RIT, BT MR R B T K O BR AR B SE I DU THFAT L 72
e, PMos iR ISR 5 HIE T YR IIT 1 22556 D3 AL, 20 HUBIZ 31 HHEFHE
ROFAM CTIXFER R BT THRHFIICH B EA DB BN DD -T2, TEER
R TII R TN R AL T LT H AR T YRS T/ NS o T2, HIIERINIZ A2
L&, —HE I U THIE R O AT THEGGH IS B2 LR B A L858 13- Tz,
F7o, H UL 23 KEBUR BT 9 HUB D B OFEEEIZ BV THRREFRIH B2 LR AH
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DB N ST-LMESINTND, BT, BPELFIEZEICLS B LT ICBRE LIz BN 75
WESN TS, SR ODFEZEIZLD AL TR L, G E 7 VBTG5 9
BHETLONTIICENTY, 3 H~5 HEILTH BV LA RICITWEEINZRLTEY,
HTERNC AL 64 LA FORETITY A TORRERARER LA NRHONIZZER/REN T
72-(Ueda et al, 2009),

HARD 13 OB HEERTTIZH TS SPM & H LT ORIRIZ OV TOMEHT#E F(Omori et
al, 2003)ClL, $EBVAZ (65 mLL ) 1Z SPM 2 10 pg/m3 BN 7-0 21Tl
0.8 %M, TEER 2L 0.9 YN, MR 2R EIE 1.1 %N CdhoT,

U IR IRE L AFE T (BAE T TEEBR AR B R ONEIRER i i) L O BIEMEIZ B2 iy
TIEEL DG A EENEARLTRY, H#EHEICH A BRBEL R T 0013 %0
T2o ZNHOBEIB LI T, BIEHIFI TTICI01T D &« DOXER UMD PMa.s A E)
FAPHITAY 10~90 pg/m3 THo7c, TDOMD LD HE—H LIz OV Th BB TehalrskD
BRI Ch-o72 (X 8.2.1.1~1K 3.2.1.7),

ZNHDOFERIT, ALK K NE —y /7210 Tled | B ARZ IO R A Cf i 7B 5T
WFFERPZ DD HE—ER I B L TR, —EME2/RL Tz, 2l VAZHEEEIE,
i CRERB AN DO,
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1.10

1.05
» 044,04 %i ! 6 00
; : Thaeen o104, $2%0° +
A % 0 0° XX | o 999 167 05" (040000640 7907¢° 9] 49740
r ‘ T T ‘ ‘ ‘ ‘ T ‘ ‘
zZ
0.95
090 T L e e L o e s e e L s e e e e B LA e e e e e B S AL
1 3 5 7 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59
PMs b3k (2FET) XA
No EH ik No EH gk
1 Dockery et al., 1992 St. Louis (MO) 31 Klemm and Mason, 2000 Atlanta, (GA)
2 eastern Tennessee (TN) 32 Lipfert et al., 2000a Philadelphia(PA)
3 Ostro, 1995 San Bernardino (CA) 33 Ito, 2003 Detroit, (MID)
4 San Bernardino (CA) 34 Klemm et al., 2004 Fulton, DeKalb(GA)
5 Klemm and Mason, 2003 6 US cities 35 Tsai et al., 2000 Newark(NdJ)
6 (65+ry) 6 US cities (65+ry) 36 Camden(NJ)
7 Boston (MA) 37 Elizabeth (NJ)
8 (65+ry) Boston (MA) 38 Ostro et al, 2006 (Natural splines) 9 California Counties, (CA)
9 Knoxville (TN) 39 (Penalized splines) 9 California Counties, (CA)
10 (65+ry) Knoxville (TN) 40 (65+yr Natural splines) 9 California Counties, (CA)
11 St.Louis (MO) 41 (65+yr Penalized splines) 9 California Counties, (CA)
12 (65+ry) St.Louis (MO) 42 Ostro et al., 2007 9 California Counties, (CA)
13 Steubenville (OH) 43 (65+yr) 9 California Counties, (CA)
14 (65+ry) Steubenville (OH) 44 Dominici et al., 2007a 100 U.S Cities
15 Portage (WI) 45 Tto et al., 2006 (secondary sulfate) Washington, D.C
16 (65+ry) Portage (WI) 46 (Coal related)
17 Topeka (KS) 47 (residual oil)
18 (65+ry) Topeka (KS) 48 Slaughter et al., 2005 Spokane, (WA)
19 Schwartz, 2003 (Dirt) 6 US cities 49 Burnett et al., 1998 Toronto(ON, Canada)
20 (Traffic) 6 US cities 50 Burnett and Goldberg, 2003 8 cities (Canada)
21 (Coal) 6 US cities 51 Goldberg and Burnett, 2003 Montreal(@B, Canada)
22 (combined) 6 US Cities, 52 (65+yr)
23 Boston (MA) 53 (<65yT)
24 Kingston (TN) 54 Villeneuve et al., 2003 (TEOM) Vancouver (BC, Canada)
25 Steubenvill (OH) 55 (Dicotomous) Vancouver (BC, Canada)
26 St.Louis (MO) 56 Burnett et al., 2004 12 Canadian cities
27 Madison (WD) 57 Franklin et al., 2007 27 US cities
28 Topeka (KS) 58 (75+yr) 27 US cities
29 Fairley, 2003 Santa Clara County, (CA) 59 (<75y1) 27 US cities
30 Moolgavkar, 2003 Los Angeles County, (CA) 60 Franklin et al, 2008 25 cities (U.S.)

€8.2.1.1 dbKI2EH T HPMas~D 45 gz & 25T

BRI SCERE 75 23, O @ PMasliREE10 pg/m3BNIt4 2085 U 27 28—

U7 D95 Y5 fHIX[H]
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1.30
1.20
NERRIE l l %% % i %
= i
B lotdeooTdeos Tesaoteblyldl tTed o 0Tl L o0ne oo olbootayd | dadan a0
LS ‘ T T “\‘w ‘\M‘ o ‘T\ ‘T‘ v
0.90 -
0.80 B e e e e L e s s s s B e s B B B e e L s s s e s s s s s s . e B e s s e s s Bt B
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67
IR 3RIR B+ IR RRBIET [Eetid-tam HER IR
BIRZRIEE
PMas  Jb 35k (FE B AI) STk
No. =E Hhdsk No. EH Hidik
1 Tsai et al., 2000 Newark(NJ) 35 Moolgavkar, 2003 Los Angeles County, (CA)
2 Camden(NJ) 36 Mar et al., 2003 Phoenix, (AZ)
3 Elizabeth (NJ) 37 Wilson et al., 2007 Phoenix, (AZ)
4 Dominici et al., 2007a 100 US Cities 38 Holloman et al., 2004 (7NCI;I0rth Carolina counties,
5 Ostro, 1995 San ) Bernardino, Riverside 39 Os§r0 et al, 2006 Natural 9 California Counties, (CA)
Counties ,(CA) splines
6 San ) Bernardino, Riverside 40 ) Penalized 9 California Counties, (CA)
Counties ,(CA) splines
7 Fairley, 2003 Santa Clara County, (CA) 41 Ostro et al., 2007 9 California Counties, (CA)
8 Tto, 2003 Detroit, (MI) 42 Ostro et al., 2003 Coachella Valley(CA)
9 Ostro et al., 2006  (year) 9 California Counties, (CA) 43 Franklin et al,, 2007 (all age) 27 US cities
10 (summer) 9 California Counties, (CA) 44 (75+yr) 27 US cities
11 Ostro et al., 2007 9 California Counties, (CA) 45 (<75y1) 27 US cities
12 Villeneuve et al., 2003 (TEOM) Vancouver (BC, Canada) 46 Franklin ef al, 2008 25 US cities
13 (Dichotomous) Vancouver (BC, Canada) 47 Ostro, 1995 San Bernardino, Riverside
Counties ,(CA)
. .. San Bernardino, Riverside
14 Franklin et al, 2007 (all age) 27 US cities 48 Counties ,(CA)
15 (75+yr) 27 US cities 49 Ito, 2003 Detroit, (MD
16 (<75yr) 27 US cities 50 Villeneuve et al., 2003 Vancouver (BC, Canada)
17 Franklin et al., 2008 25 cities (U.S.) 51 Villeneuve et al., 2003 Vancouver (BC, Canada)
18 Goldberg and Burnett, 2003 Montreal(QB, Canada) 52 Klemm and Mason, 2003 6 US cities
19 Klemm and Mason, 2003 6 US cities 53 Boston (MA)
20 Boston (MA) 54 Knoxville (TN)
21 Knoxville (TN) 55 St.Louis (MO)
22 St.Louis (MO) 56 Steubenville (OH)
23 Steubenville (OH) 57 Portage (WD
24 Klemm and Mason, 2003 Portage (WD 58 Topeka (KS)
25 Topeka (KS) 59 Ostro et al., 2006 9 California Counties, (CA)
26 Moolgavkar, 2003 Los Angeles County, (CA) 60 Goldberg et al., 2003 Montreal(@B, Canada)
27 Klemm and Mason, 2003 6 US cities 61 Goldberg and Burnett, 2003 Montreal(@B, Canada)
28 Klemm and Mason, 2003 Boston (MA) 62 Montreal(QB, Canada)
29 Knoxville (TN) 63 Franklin et al., 2007 (all age) 27 US cities
30 St.Louis (MO) 64 (75+yr) 27 US cities
31 Steubenville (OH) 65 (<75y7) 27 US cities
32 Portage (WI) 66 Franklin et al., 2008 25 US cities
33 Topeka (KS) 67 Ostro et al., 2006 9 California Counties, (CA)
34 Fairley, 2003 Santa Clara County, (CA) 68 Goldberg et al., 2006 Montreal(@QB, Canada)

%3.2.1.2 dtKiTE T 52 PMos~DEIREE & SEK BISE 1T

REEh S SRR S 2 Rk, O @ PMosiERE10 pg/m3B w4 2% U A7 /S— : fl%)
U 27 D95 Y%z HEIX[HE]
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1.06
1.04 +
ENY i
~ 1.02 % 4} %’ % 4
=
& ° T b o 4 ¢ % 4 %4 bos oy $d
2] 1.00 ‘ T T T f T T T i ‘ T ‘
0.98 - %
0.96 T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
R K TOT T+E7=7 EU
PM,s/SPM FREIX-FOT7-A €77 (£%L) XK
NO. ## Hidgk NO. FH Hirssl
1 Borja-Aburto et al., 1998 Mexico City (Mexico) 14 Omori et al., 2003 Nagoya
2 (65+yr) Mexico City (Mexico) 15 Kyoto
3 Cifuentes et al., 2000 Santiago (Chile) 16 Osaka
4 Castillejos et al., 2000 Mexico City (Mexico) 17 Kobe
5 (65+yr) Mexico City (Mexico) 18 Hiroshima
[ Venners et al., 2003 Chongqing (China) 19 Kitakyushu
7 Omori et al., 2003 13 OEAERHT (AA) 20 Fukuoka
8 Sapporo 21 BREEE, 2007 20 #hi7 (HA)
9 Sendai 22 Morgan et al., 1998b Sydney (Australia)
10 Chiba 23 Simpson et al.,, 2005b 4 Australia cities (Australia)
11 Tokyo 24 Peters et al., 2000 Coalbasin (Czech)
12 Yokohama 25 Anderson et al., 2001 West midland(UK)
13 Kawasaki

X13.2.1.3 Z OMHIEIZI 1T 5 PMas~DEHAIRFE & 2501
R SRR S 2 Rk, O @ PMosiERE10 pg/m3B NI s4 2% U A7 S— : fl%)
U 27 D95 Y%l HEIX[H]

1.10
1.05 A % %
b %
;E 1.00 ° | 9 ¢ # ! é + o
R T ? T \
L2
0.95 1
0.90
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
K 757 Ft7=7
PM,s/SPM R PO7 477 (RREB/EL) XA
NO. F# Hidik NO. EH Hidik
1 Borja-Aburto et al., 1998 Mexico City (Mexico) 11 Omori et al., 2003 Kyoto
2 Castillejos et al., 2000 Mexico City (Mexico) 12 Osaka
3 Omori et al., 2003 13 BT (AA) 13 Kobe
4 Sapporo 14 Hiroshima
5 Sendai 15 Kitakyushu
6 Chiba 16 Fukuoka
7 Tokyo 17 BREEE, 2007 20 #Biti (AA)
8 Yokohama 18 Morgan et al., 1998b Sydney (Australia)
9 Kawasaki
10 Nagoya

X3.2.1.4 & OMMITIZIS 1T 5 PMos~DEHIIRTE & SERBIFET (MK BIET)
BRI SORRE 52 R T, O @ PMasliE10 pg/m3 T+ 214 ) 227 | 3— 4%t
U A7 D95 Y%fsHE XM
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1.30

1.25 A
1.20
D 115 H
X
= 110 A
R
B 105 %
o ¢ |
00 R I S il ? U S S
1. ‘ P o ; ¢ 6o g ‘
0.95 A
0.90 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
R R ToT TE7=7 EU
PM;s/SPM HREFR-FUT7-F w7 -7 (ERBET) X&R
NO. #% s NO. E# sk
1 Borja-Aburto et al., 1998 Mexico City (Mexico) 17 M?;ﬁ}(?ggf:g &7;11)2006 ol (AAR)
2 Castillejos et al., 2000 Mexico City (Mexico) 18 (1h, 200-249 pg/m3) HO (AA)
3 Omori et al., 2003 13 OBCAHL (HA) 19 (1h, 250-299 pg/m3) HF (HA)
4 Sapporo 20 (24h, 100-149 pg/m3) Fox (AA)
5 Sendai 21 (24h, 150-199 pg/m?) HOL (BA)
6 Chiba 22 (24h, 200-249 pg/m?) Bl (HA)
7 Tokyo 23 (24h, 250-299 pg/m?) Bl (HA)
8 Yokohama 24 (1h, 200-249 pg/m3) HO (AA)
. Yamazaki et al., 2007 R
o Kawasald B Gt eseyr 498 2anspppy) om0 (A
10 Nagoya 26 (Rt 65+yr 10-3 H 24 Fefif 1) 13 46 (AA)
11 Kyoto 27 (i 65+yr 4-9 1 KERTF-H) 13 #hifi (HA)
12 Osaka 28 (i 65+yr 10-3 3 1 WERDT-H) 13 #hifi (HA)
13 Kobe 29 (fidE 65+yr 4-9 H 24 BE[RFE) 13 A (HA)
14 Hiroshima 30 (MfEdE 65+yr 4-9 A 1 WEEE) 13 #hiti (HA)
15 Kitakyushu 31 (HfEJE 65+yr 10-3 A 1 TRE 13- 2) 13 #hiti (B A)
16 Fukuoka 32 (I4FE%E 65+yr 4-9 A 1 FERE) 13 #itT (AA)
33 BB, 2007 20 #ifi (HA)
34 Morgan et al., 1998b Sydney (Australia)
35 Kettunen et al., 2007 Helsinki (Finland)
36 Helsinki  (Finland)

[X3.2.1.5 ZFOfhHhiskiz

7 A PMos~DEIRE & LR BIIFE LT (TEERZE

FEER X SCRRE = 2 T, O : PMo s 210 ng/m3EgNmz s34~ 2%t U A 7 |
U 27 D95 Y%l HEIX[H
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1.10
1.05 - %
o
o o ,71,
;<\ 1.00 ° ‘ (°] Q Q Q 6 Q + + d" ° 9 Q o : o Q
&®
gz
0.95 1
0.90 T T T T T T T T T T T
1 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
PM,s/SPM BT (2R T) X
NO. %% Hui [ NO. [ &% [ ik
1 Klemm and Mason, 2003 6 US cities 13 Franklin et al., 2007 all ages 27 US cities
2 (65+yr) 6 US cities 14 T5+yr 27 US cities
3 Schwartz, 2003 (Dirt) 6 US cities 15 <T5yr 27 US cities
4 (Traffic) 6 US cities 16 Franklin et al., 2008 25 cities (U.S.)
5 (Coal) 6 US cities 17 Burnett and Goldberg, 2003 8 cities (Canada)
6 Schwartz, 2003 6 Cities, combined 18 Burnett et al., 2004 12 Canadian cities
7 Ostro et al., 2006 (Natural splines) 9 California Counties, (CA) 19 Dominici et al., 2007a 100 US Cities National
8 (Penalized splines) 9 California Counties, (CA) 20 Simpson et al., 2005b 4 Australia cities (Australia)
9 (65+yr Natural splines) 9 California Counties, (CA) 21 Omori et al., 2003 13 OEAHERHT (AA)
10 (65+yr Penalized splines) 9 California Counties, (CA) 22 BB, 2007 20 #hifi (HA)
11 Ostro et al., 2007 9 California Counties, (CA)
12 (65+yr) 9 California Counties, (CA)

[X/3.2.1.6 PMas~DEWMRETE L 2T

MU SRS 5 2R 9, O @ PMa sl 10 pg/m3EINS 4 28 U 27 /~—
U227 D95 YfEHEX[H]

(AR A SE)

FH%S

1.25
1.20
o 115
X
= 110 4
R
B o105 4 %
1.00 Q o + é" é 9 o Q o] Q o Q o) ° Q + + Q & é
0.95 T T T T T T T T T T T T T T
1 2 3 4 6 7 8 9 11 12 13 14 15 16 17 18 19 20 21 22 23
<>
DR BT PRI R R AR T fBIRFRIRBIET HEFR IS
PM.s/SPM 88T (SEE ) XXRR
NO. & Hhdk NO. & i
1 Dominici et al., 2007a 100 US cities 13 Ostro et al., 2007 9 California Counties, (CA)
2 Omori et al., 2003 13 OB (HA) 14 Omori et al., 2003 13 OEAHET (HA)
3 Klemm and Mason, 2003 (CODP) 6 US cities 15 Franklin et al., 2007 27 US cities
4 (i %) 6 US cities 16 Franklin et al., 2008 25 cities (U.S.)
5 Ostro et al., 2006 9 California Counties, (CA) 17 Klemm and Mason, 2003 6 US cities
6 Ostro et al., 2007 9 California Counties, (CA) 18 Ostro et al., 2006 (IHD) 9 California Counties, (CA)
7 Franklin et al., 2007 27 US cities 19 Yamazaki et al., 2007 13 #Bi (AA)
8 Franklin et al., 2008 25 cities (U.S.) 20 Franklin et al., 2007 27 US cities
9 BREEH, 2007 20 B (HA) 21 Franklin et al, 2008 25 cities (U.S.)
10 Holloman et al., 2004 7 North Carolina counties, 22 BREEA, 2007 20 #ih (AA)
11 Ostro et al., 2006 9 California Counties, (CA) 23 Ostro et al., 2006(HE#7) 9 California Counties, (CA)
(CVD,natural spline
12 (CVD penzlized spline) 9 California Counties, (CA)

[X13.2.1.7 PMas~DEWMETE & SERBIFE T (LA THAFSE)
REEh S SRR S 2 Rk, O @ PMosiEE10 pg/m3B NI x4 2% U A7 /S— : fl%)
U 27 D95 Y%z HEIX[HE]
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3.2.2. WHIREFE (FETLU)
3.2.2.1. EEHEEA~D AR - 232

BT IR~ DR LR a2k 8 (COPD, A E5) IC XD EFRIEEI ~D AP 2
O B2 B BRI L7222 < OBFFED A SHLTUVD DS PMas L & DO B M2 72 H b

FITLTLHZITR, PMas IR LR ERE BRI LD ABR S DV NI A Z B EOBE I 4
ERRICIEOBERTHY, A ERBEA R THON L (X 3.2.1.8~[X]3.2.1.10) , {ifl % DI
578 (COPD, ik K A L) EORELRIL, AL D IRNZEENGH BEREEN LI
HHE LA BRBIENR LN WVRE R DY | O HZ IR TH D,

WP e 721 7 | PE BR e R B L DR ABE & O BIE M AT ST D, PMas i
FEDEINA, [A] B D3 B 2 OIE SR i GREBhRZE A, b A5 8 KR L A ZE ) O - Pk
DAL DABEOHEMEBEL THBZEN, WL OO THHF7EC B — R B 222
BWTHESN TN,

R RS~ D ABERZ 2 B D EEE i 22 >V T REDAT 477
(Medicare; K[E D &Eifind EHIRIR) 7 — 2 IS LD T AR RIT, MR AR B Y
TEER AR I LD ABEE PMas ~O M HINETE L OBEMEIZ OV TSN TS, KED
PMa 5 & HIE R D) 5.9 ~ A VLRI H S 204 BRIZISU T 1999~2002 4D 65 mk L
EDRAT T ZAGENON TR R R OB BR AR RIS LD ABE T — X & T LT SR

T, IMEZEBRS T R TOERIZED ABE T PMa s iR Lo B A3 725417~ (Dominici et al.,
2006), DAELEDOBHENHH KEL, 10 pg/m3 HIN47-0 1.28 %(95 %Clii: 0.78, 1.78)D
ABEHMMNFRD DAL, MEERAE RIS DV A EFIE, KEHHRO 7 3 m MEAIZH -7z,

2, A OBEMEIZZRE, Hilc Lo TEELY D2 RS TV b (Bell et al,
2008; Peng et al., 2008), £7=, 77> AD 6 H i TOLMMERBICLD ABL L B 2B
T5H % (Host et al, 2008)X°4 —ANTVT b=a—U—F 0 RO 5 B OO &5
PR FBIZ LD ABE K OV DL i 8 6 FRAZ LD ABEE DB I B9~ 5 i 15 238 H(Barnett
et al., 2006; Barnett et al, 2005),

HARIZ BT DIFFEE L TUE, IR E R 3R B A R, 2000 DR ED DD,
FABICEDKH BIRZIRIT DX 2B 2RI, BREFE RS PMasIRELEA RS2 LD
HPEIZOWTHRETL7ED, PMas REO EH- LA BICEDZ 2 OIS X AL 0
mo7-(Yamazaki et al, 2009),

i CI: Confidence Interval. #etFR72 XD = &
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1.50

1.40 -
a 1.30
;S 1.20
i 1.10
. % Loald .| ; i
o0 Lo dbd¢ ¢ o | 8009, 41004t || o 490949509006 00444
' B IR BRET S \
0.90 1 °
080 +—+—F7—7 77—+ 7777 T 77T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51
FEIR 3RIR B AR +HRRSBRE RIRBIRER
Vs kRARRUSE (MRBESE BREKS) XH
NO. = itk NO EH itk
1 Delfino et al., 1997 Montreal (QB, Canada) 28 Babin et al., 2007 District of Columbia
2 Stieb et al., 2000 Saint John (NB, Canada) 29 Babin et al., 2007 District of Columbia
3 Slaughter et al., 2005 Spokane (WA) 30 Chimonas and Gessner, 2007 Anchorage, Alaska
4 Schreuder et al., 2006 Spokane (WA) 31 Chimonas and Gessner, 2007 Anchorage, Alaska
5 Burnett et al., 1997 Toronto(Canada) 32 Chimonas and Gessner, 2007 Anchorage, Alaska
6 Delfino et al., 1998 Quebec (Canada) 33 Chimonas and Gessner, 2007 Anchorage, Alaska
7 Norris et al., 1999 Seattle (WA) 34 Peng et al., 2008 108 cities in USA
8 Sheppard, 2003 Seattle (WA) 35 Stieb et al., 2000 Saint John (NB, Canada)
9 Burnett et al, 1999 Toronto (ON, Canada) 36 Slaughter et al., 2005 Spokane (WA)
10 Tolbert et al., 2000 Atlanta (GA) 37 Tolbert et al., 2000 Atlanta (GA)
11 Lin et al., 2002 Toronto (ON, Canada) 38 Moolgavkar, 2003 Los Angeles Co. (CA)
12 Toronto (ON, Canada) 39 Metzger et al., 2004 Atlanta (GA)
13 Toronto (ON, Canada) 40 Schreuder et al., 2006 Spokane (WA)
14 Toronto (ON, Canada) 41 Burnett et al.,, 1997 Toronto(Canada)
15 Moolgavkar et al., 2000 King County (WA) 42 Dominici et al., 2006 204 US counties
16 Burnett et al, 1999 Toronto (ON, Canada) 43 Burnett et al,, 1999 Toronto (ON, Canada)
17 Slaughter et al., 2005 Spokane (WA) 44 Ito, 2003 Detroit, (MI)
18 Tolbert et al., 2000 Atlanta (GA) 45 Burnett et al, 1999 Toronto (ON, Canada)
19 Dominici et al., 2006 204 US counties 46 Tto, 2003 Detroit, (MI)
20 Chen et al., 2004 Vancouver (BC, Canada) 47 Burnett et al., 1999 Toronto (ON, Canada)
21 Tto, 2003 Detroit, (MI) 48 Tolbert et al., 2000 Atlanta (GA)
22 Peel et al., 2005 Atlanta 49 Dominici et al., 2006 204 US counties
23 Tto, 2003 Detroit, 50 Ito, 2003 Detroit, (MI)
24 Burnett et al., 1999 Toronto 51 Bell et al., 2008 202 US cities
25 Fung et al., 2006 Vancouver (BC, Canada)
26 Chen et al., 2005 Vancouver (BC, Canada)
27 Babin et al,, 2007 District of Columbia

[X3.2.1.8 ALKz D PMas~DEWIMRTR & EFHERT ~D AR 0532

B3 SCERE 75 297, O @ PMasiiRE10 pg/m3H NI k9 5406 U 27 [ 23—

U 27 D95 Y%l HEIX[H]
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1.15
D 110 4
X
=
g IR O
= o 0 ¢ SR B ¢ s o ¢
1.00 T [ T T ‘ ‘ T
0.95 1
0.90 T T T T T T T T T T T T T
1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Rk TE7=7 FR N TET7=7 R
PR IR RIRFERE
PMas BRI - PER-F €77 ARRUZZ (FRER-FRER) i
NO. ## itk NO. E# itk
1 Tlabaca et al., 1999 Santiago (Chile) 13 Halonen et al., 2008 Helsinki
2 Santiago (Chile) 14 Helsinki
3 Barnett et al., 2005 3 Australian cities 15 Barnett et al., 2006 7 cities in Australia and New Zealand
4 Morgan et al., 1998a Sydney (Australia) 16 Morgan et al., 1998a Sydney (Australia)
5 Barnett et al., 2005 3 Australian cities 17 Simpson et al., 2005a 3 Australian cities
6 Morgan et al., 1998a Sydney (Australia) 18 Barnett et al., 2006 7 cities in Australia and New Zealand
7 Anderson et al., 2001 i 5 (UK) 19 7 cities in Australia and New Zealand
8 Host et al., 2008 6 French cities 20 7 cities in Australia and New Zealand
9 6 French cities 21 7 cities in Australia and New Zealand
10 6 French cities 22 Host et al., 2008 6 French cities
11 6 French cities 23 6 French cities
12 Halonen et al.,, 2008 Helsinki 24 6 French cities
el o = ) Y4 =4 A=
4/3.2.1.9 % O35 1T 2 PMa s~ DFELHIIREE & EFRMERE~D ABe V%2

BER T SOk S 27T, O : PMaslEE10 pg/m3saNNI et 2805 ) A2 7 S—  Faxt
U A7 D5 Y%lEHEX [

1.20
1.15
R 1101
=
R 1.05 % % +
& | + *’ +
o 4 b o J. Hl’ ) 9 ¢ 9 °
0.95 1
0.90 T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
B2 BN ] ERBREE
PMas : B HARKRURYE (PR - ERHK) X8k
NO. ## Hiigk NO. ## Hiigk
1 Dominici et al., 2006 204 US counties 13 Barnett et al., 2005 3 Australian cities
2 Host et al., 2008 6 French cities 14 Dominici et al., 2006 204 US counties
3 6 French cities 15 Barnett et al.,, 2006 7 cities in Australia and New Zealand
4 6 French cities 16 7 cities in Australia and New Zealand
5 6 French cities 17 7 cities in Australia and New Zealand
6 Peng et al., 2008 108 US cities 18 7 cities in Australia and New Zealand
7 Halonen et al., 2008 Helsinki 19 7 cities in Australia and New Zealand
8 Helsinki 20 Dominici et al., 2006 204 US counties
9 Helsinki 21 Host et al., 2008 6 French cities
10 Barnett et al.,, 2005 3 Australian cities 22 6 cities in French
11 3 Australian cities 23 6 cities in French
12 3 Australian cities 24 Bell et al.,, 2008 202 US cities

X13.2.1.10 PMg s~ R & EEHBE~D AR L %2 (BEHEESTF)
BEE T SOk E S AR~ T, O @ PMasiEE10 pg/m3BENNT et 8% U 2 7 28— FExt
U227 D95 %l HE X M
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3.2.2.2. fE1K - #¥RE

iR B & 0 SRE IRV k) D F R B S B D CIE B DI FE NN DD, ZHHDHFFED
FEALETT TRSUIBEE DRI DT> TR E Z AL, PMas OREZEHNIZELT, H
AL iR MR AR B L T, ITHEREICBE T 22 < OMFETIE, B — /7 r—
fli. FEV1.0o(Forced Expiratory Volume in one second), FVC(Forced Vital Capacity)%s
[ZOWTHEH , #1, /O 2[EESH TS, Fi2, B&, 72, FEREREE, W00 & OV E X
PEBRFEDAE 5 | Af & TR PR EE R B T2 B IO W GRAS TV D, SEIRCRERE
ZACICEE IR 9EICIE, B TR T A2 RELTZL OB D,

BEZ GG EUTEIL, HA BT COPD BEE MG ELIZLONETHD, $5H 1T,
INROBZEITIFZDZL DA BRI RADOHAITITEA BT COPD B ExI5EL
b HEEND, BEENRELIZEICB O TSR L TEICEZ LN TWD
LT, EAMREOIEIRHEBL, ' —277 v —{E O A BIFAFIC IR 23 AE H Th D,
FARBEOEY =7 —EL DB B T 2 & Tld PMas IRENEINT DL —r7
P — LD AR I o 7203 RPN B BIE A DD O LA e B A
IO DD FIELTZ,

B 2 R E LT FRITD R EIRIE L L TRICE A DI TV DL DX, BT
W SIER OB, =270 —EDIK T, FVC KO FEV10 ZDOERE THY ., /N (N
) Xt G LT RN R L7 o TG, HABBF SN BT A — 7 —{a Lo BN
(ZBIT DA DRERIL, BB LR ADBEMEM AL LNLL00 A BBEIZHET WS
(ZHARTHIER DTN ewd | — B EZ RV T,

WU INRL IR E VR B A GRBEE, 200128V Tld, PMa s T SPM L0
BN DS N ODOBLE NP DRSS TV D, RHIABEIRR T OKE XA BRI ZT I
PMa 5 2B Lt — 2 7 0 —fEE O BHEMEIC DUV THRET LR R Tl PMas EE OB N —
77— fEOIR T EDBLER RSN, Fo Wb TR E X T KIKEE B A BB IR
G, SPM R ELE —2 7 a—fHEDBHEMEIZ OV TR LB R T, A BRI oY
—r7ma—{EH SPM IR LEEST 22 ENREH OEIRIFIZIB W TALIL, SHIZ, 2 /M
KD 4, 5 FHEZRGRIT, PMosiRELE — 77— fEEOBHEMEIZ DWW TRETL 7oA R TIE
INFAEDOR O MBI DV T, JIERTO PMas RENEWEE —27m—fE K O
FEV10 MK F 320 OF BRBEEALLN, 2O, B ABRE PO A BBIL,
IKIKERIEI A BB O D/ NEEL N B2 D5 T D 3 SOEMERGELT-
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B =77 a— BB DI IV TR, BORFRTRT D PMa s T L <X SPM IR EE O INAY
v =77 n—fEDE T EBEL TODH A A RIS, ZO BRSO F KGR E %
BRLTHALI,

L b, 2N ETORZER Bnbd 58, BABBREOEY —77o—EORK FICBEL I B
te4a PMas ~DIREE DR RO HND, —J7 | FERZHEIR DB OV TE, B =7
P—fEEE OREMEITERO bRV, A RBE LS TIE, B =77 n—fE, FFREERES
(2, PMas iR B DR EIMEA RIB T D5 b 55708, A BEE OGA LT 5L, ZbD
fERIC—BMEEZRNTND,

T, RIE~— N —55 & PMas ~OFLHNGETE L BB 20803 T i, Z< OB
ZIZBWCAH BERBENRE SN TS (Allen ef al, 2008; Delfino et al, 2006; Koenig
et al., 2005; Mar et al., 2005),

Tl BR AR DIEIR - BEREZE KT B 2 B IR R R B ek T 2P 281, RF RIS & OV —
AJAAF—S—HFERERTHY | ALK K T —m SO R E 1LV, B DOHEE
HHIRER AL L CE AR RSN ORI BRI AR - BB e/
HATRTEEHIC, RIRGRPZELL COMBRGIREDRIE, LT LEDOREEIZ OV TEAD
= AN OIRMARHEL TS,

PMa.5 I FE DI, ERFHIZ D OH B # OO, DB O T | ZFFRF
JFEAED EF- Mg D C-FUSHES L "G PRERT 4TV )7 RO, il O L=
PERASMILHE O HEIN . BRI (361 2 ML A LR IR | BRlBIaR DA - B E 121 20
FMEARFENROF A, B DR BEEICBITD T HOREIE T | EE) A RF O
ST-segment 1K ., JFFEMEME LDV RZ O EHAELEEL TWHAETHHENRH-T-, Zb
D% B OIE R R BT Dhk & e F8iE (DA B, I EEHERE, e, 28 MERIE,
MR e [ M OV B PERR L AR R %) & PMa s ~D 5 #NRER & 0 B4 5 32 50 L3
mLcuna,

2%, AAROHIE T, BFrilEas SO IA L B TR D LEMEAREAROTERIE AL SPM
~OFIIR TR L O BHEME X DAV T G N {R ) B R i B B A (R B, 2007)),

NSO GIL BRI E OBEEED, RN CTHA A L BE A RIE SIS DAL %
AUTC, BT RV BEAR NG DI04 PN EASREIR T (& ) . ik o C-Jx
JEMES L SEIRFERST A7V )7 AR FEOHEIN L ENREE L O | AT RS D EEXIC
IRHTZEERELTUND, Fio, KL IR B OBREEDS, MiaN CORIELUE, MENTREY
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VEEAEEING DN IR TR E DR BT IY | ARSI O TIHEEF 2T LT, D
TR OB, DAL BORT | M EED 57| AEEARDFEA L RE 0« /Ll BT O HE K
BIIREEA L D I & 5 I S LR BR AR B DY AV RS L EIRNT /2 5 I REMEARIR 5B DT
o,

3.2.3. REIBEFE (L)

KIE 6 ZBHIAFZE Tl KIEHGE 6 A8 C 1974~77 FIZHAE LI N ST 25~T4 %D
H AR 8,000 A& 14~16 BB 7-(Dockery et al., 1993), & K515 Y WE DI E
EHSTZ LACHIEL M, s (5% L) | BE (pack-years) . BEMRETR | BB /KYE KL O BMI
(Body Mass Index; JEf#i ) TR L7 LT Cox BN —RET N2 G T AT 21T
STz REIGUDFEE D b ORI F 1T DR SE 3R, b IRWE T OFEERFE L RIZ
XU 1.26 5 Thho7z, EBHIHIDIE T RERKIGYME DR E L DRz 25 & W AMRL -
IRV W IR Y BRERHE O FE L D B3N8~ 7223, TSP(Total Suspended
Particles). —F{bhits, e b EEE N N7 o )L OEYEE LD EI359<, 4 380
[FI DR E 223 N SN oD I BB MR T A DIV D o 7o, REEBRBEIR EEIIMAS A B O it £
IZEDIT L IEDBE R -T2 LD FERNC LD T LT BE N AL T, ORGSR

F=FHEEIC ST O TV IO EME - TR EOMRLEET —2TD
FHRNT, @BIDOVAZET IV K OGHTT 70— I BT DT AT O 703 IREFERD
it D RS A7z (Krewski et al., 2000), [RIBFFEOBIEHM % 8 4F ML K L7=fi#4T (Laden
et al., 2006)Tix, 6 # i1 T L DOURERNR 4 BB ZHIM O PMas IREOV-H L L1255
PMs5 @ 10 pg/m3 EEAMI kDRI AZ 1T 1.16 f5L720 BRI AT (1974~89 4)
TIE 117 £, %212 (1990~98 4F) Tl 1.13 fis&iaote, £io, MEFIRE % 5L IO PMys
REEELTZSEIE, 1.14 5 &7 o7, IO PMas IR E AR EEIREL L2 G PMas
® 10 pg/m3 AN DN ALV A2 1.27 15, TEER e BIE TV A21T 1.28 {5124
L7z, A (1974~89 4F) D PMas IREEL | D D% 2 (1990~98 4F) ~0D PMa 5 IR D
WHFEZFRFICET WCEBEL TEDTSE . PMes IREOUE (10 pg/m3 B 24720) 73,
O (VAZH=0.73) LBIHEL TV 2,

ACS (American Cancer Society) #4213, ACS-CPS II (Cancer Prevention Study II,
KIE 50 MIZJEET D 120 75 AD R NGERRE 256 BRI T > o= — MIFSE) OB B A
(1982~89 ) NoAFLNIZT —Z LKRE DA LD RKEREL IR ERHIEEE A VT, R
15U D B B AT L T8 CTdh % (Pope et al., 1995), PMa s it LR 2 R

3-20



ELZOWTIE, 50 B HTHY 80 T AZ TR ELTRENT ST, M, Ain, AR, PR (MR A- 4

R OWEEAKS) | Sz BRI | FRSENREE , B0E /KUE, fRGE J OY BMI CFi#%L7- |- C Cox L4

NP—=RET NV E G AT 21T 572, PMas i (1979~83 4D M) Tl RTAfi %
FTo72, FEFRLL T, PMas DOFHHEEE D 10 pg/m3 1452 LI2fE, 2T TIET7 %[RR
D 95 %CI:1.04,1.10), LAHEAEIET TIE 12 %RR D 95 %CIL:1.07,1.17) DOEE M Fx
iz, WS ASECDYAZENNIE 1T %RR @ 95 %C1:0.91,1.12) THY, A H= /2 BE L4 5

otz

6, B A 1998 R ETITILRUIZFE R M E S TS (Pope ef al., 2002),
BB RAZE LT 2 BB OBl o #r (55— B Cox BN —RET V| 3 BHIIEE
T R, IR EEU TR, Fln, ATE, B ZE ke, BSERAE . BMI, 805, Tk
SRR N OB ETHD, PMas 12 (1979~83 FEDIH)) A3 10 pg/m3 B4 HZ LR,
EHLTIE 4 % (RR D 95 %CI: 1.01, 1.08) , LB L TIE 6 % (RR D 95 %CI:
1.02, 1.10) , fiRASELTTIL 8 % (RR @ 95 %CI: 1.01, 1.16) OHMMN AL, EH 4 D
FER BN FRAT L7 R Tl PMas ~0 R HIGRER 138 Mt OB AR, DR ROV
{5 1LIZRE IR 350 1 LI BIEAYHY , PMas IREEDS 10 pg/m3 HEIN352 81280, Zhbo
DA TR IEIZRDIE T DVAZIE 8~18 % NL7Tz, BYEEIZHITHZDOVAZ O, IE
W2 10/ NSxo 7= (Pope et al., 2004),

AHSMOG (Adventist Health Study on Smog) #F%Ei%. KE BV 7 4L =T D
Seventh-day Adventist (FEREE | FFLA =27 % H AN) K 6,000 A% 1977 4F)HIBBL7-
2R —MFFE CThHHMceDonnell et al., 2000), 9 7 FTDZEPIZ T2 11 HUKNIZJEET 5
ZINE 3,769 NapHrktLl ., 8 AN LT H 1 PMas KO PMao IR E AT ESWT
HeE LTz, ZMETIE PMio, PMas EELSETE EDOMIC, 9V B L VA OB E S H -T2, 5B
PED B LA LI DI ZRIR BB X DB IZ DT, PMas D J7 78 PMio-2.s I
FOHFRSIEIZBIEL Tz, PMos IRFEE PMiog-os RSO % & TeET L Tlk, PMio2s
LT HREDBEEPERLIEDIZH L, PMos fEE SR T HREO I EL TV,
PMa s JEEALLIE PMio-2s i 10 pg/m3 IS 720 DS T, 22581 T 1.09 (PMas) |
0.99 (PM1o-2.5) . 23A LIS DO IFIE g9 FRFET- T 1.20 (PMas) . 1.06 (PMig-25) Th-o7-, [AlAR
DA THAAFETE THERD DIV, S ASE T HUT A 72 > T2, PMas I OBEINE 4
FEC LD ROV TR KGR E DIRE AT T ED TIRNTLTRE R, A &b
& PMos B EE ORI BI L7230 1 RIS K& 72 B I3~ T2,
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VA (Veterans Administration) AF 721, 1970 £ TN & MLED K A7) —=
TGO G 2B TR E DO T IR E AR 9 T ADIR— ekt EL T, BiL~L
DAL FE Jy VR ZTE Y b D B A R AL L7278 T D (Lipfert et al., 2006a; Lipfert et
al., 2000b; Lipfert et al, 2006b; Lipfert et al., 2008), FxiT DN TIiL, 2ZWEE I, 4
VU H RSREIG R E OPRE VBT RO BHHE AR, PMas iR L RIE T LD BEIC
DWTIE, BEATIL 10 pg/m3 IS 720 DX IR Y 1.07 SHEES V223, 2 FEELL Eod
RRIG G E Z R T DL B3/ N S<7R o T,

WHI (Women's Health Initiative Observational Study) #f5ti%. KED 50~79 5% D
PARER et — RO 7 — 22 IV T, PMas I8 LI BRER P B O FIE L OB AT LTz
(Miller et al., 2007), WHI #FFEDSNINFEH DHH 65,893 AZDOWTEEHIND 30 A /L LA
WO EHITWIKREIE R D PMas 22 ED Y Tz, PMas B 10 pg/m3 14 720 OFEER
PIRBOFIENP—R T 1.24, FEIARE BOFIE AP —R T 1.21, B 58 B o 50
NP =R 1.835 Thotz, RICIERSEEDIE T P —RLEIT, 1.76 T, EBEIREE D
FE1C DRt T T et 3RO BEE (PMa 5 25 10 pg/m3HI 14720 DY —R . 2.21) 3 A b7z,
DTG Y E 2T L Ch s RILFEE Th o7,

Iy = —RGEE, A AT AT R 148,842 AAExSREL T, 470 HIXIZ/3 T o RTE YL
FET- L DRI OV THRFTL 7-(Naess et al, 2007), PMa. i 5 0 e K PU 4y (7 Pkt 2564
D WAL FER D RFE T Y —REIE, M 51~70 5kl 1.44, F1E 70 s A LBE 1.18,
PE 51~70 mEBE 1.41, ZoPk 70 UL ERE 1.11 Tho7To, fEER AR BIZ OV TIE, PMas i
20 PM o MR 5 D 52 B8 35 - L MEE CRED o 72, COPD IZ DWW T, iRl it TR
SN OIS BEFEDVETIROEEN L DIV, Mids AT OWNTIILME, FRICE T
LM TR RED T,

H ARIZ 31T HRKIG RAAR DR IR B &5 K g i3 B B A A S (RGBT f%
DRI IR LD R WIE B BT A T2, 2009) (UL FT = RaR—MFgE &), )
L EIRR AR OSK R O ZRF IRV T, NS X &k BRI X A58 T LT
40 WL LD B, 79 10 T AER R LU —MSE Th 5D, 1983~85 TN T—
ATALPEITOI, EDH% 10 /], 15 M OBBFHAER M ESN TS, KRR
TR 1A X D— I 31T DM EMEE VTR | M CIEEARMIC, 1974~1983 4%
TO 10 RO FHEZE AN TN, 7235, PMas 1T SPM I C 0.7 23U CHEFFLTZ
BRELL ORSNTWD, FHEE R | R— AT A RpeFln, WL B, TF3E8 H, RE
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2, BMI, 81 J OV BROFELE L L7z Cox BN —REF A2 AN TP —RHEL
TROTND, RIETTIT I, LMEEHIC SPM I 25 ng/m3 BNt M%) 22713 1
FHRRNSMEMDSIRESIL TN, liSA T, BYEL OB it SPM RELOMICH
BREORENHY | 10 pg/m3 #NI & FDHXVAZITE LEHT, 10 FFHEBRFH AR RIC
BT 1.15, 15 FEFHBHRHARE I8\ T 1.09 Th-o7-, PMos & CIEFREEIZ 10 pg/m?
NS 7= DAY A1 10 AEFLBERFR A RS RIZFN T 1.22, 156 FE MBI AR R ITHB 0
T 1.13 Tholz, Ml B OPEBRZRIE S Tl TR SR B OB R IR I 7 7 I 4
— THDMERIMIFAL AT 1 — )LVEITFHEI N TR0 S, SPM R A EORIZIED B
BB T,

Eftim et al(2008)1%, ACS #F7E K U 6 # A JEL A UL T, HUBICISWNTAT 47 77—
%L EPA Air Quality System O K&E=#VU 7 HIEMZ AT, 2000~2002 4% T
PMs 5 1 FE LAERE R L O BLEMEZ T CD, ACS BFFEL R U IS CI T -7/ %84
Med-ACS (RIRFE T 65 s L Edf) 730 7 N) &L, 6 ZRHiAFZEL (R Uitk T1T > 7o 784
Med-SCS (x5 #F %% 65 sl LK) 34 77 N) LL T %, Med-SCS ATl 6 A it
DAV F v BT o O 6 B iR IR0 MV A7 935500 T Y, Med-ACS 4iff
FETITRIET ORI AZ T, AV F LD ACS BFFER0Z DO RN, ACS SEERFZ2I2 515
FHRFY A MEZ R LT,

Zeger et al(2008)1%., 2000~2005 =D 2 KD AT 4477 T —H % AT, FE1-E PMos i
JEEDBEMEIZ DN TR ME IR —MIFEA1T 572, PMeas IREERIE /D 6 ~A/1 (K
9.6km) LINIZH 5 4,568 DB FK 5 (ZIP 2—R) KIZEE T D358 (65 % LA E#) 1,320
T INC O THRENT U 72 5, R & rp s i Ol PMp s JR S &0 12 L OB AN Z D778
PEE I CIEBE DR D72 o TG LTS, 7ok, AT 477 7 —#% iz Eftim
et al(2008) 2 ) Zeger et al(2008) DFEAT TIk, PEEHHIIME N AL THIEEL TWHD0, £
DD RN DN T KA TIEE L7 R &> T D,

3.2.4. REBZEFLE (FETLSY)
3.2.4.1. BIRBRADFE

WHI #F5E(Miller et al., 2007) Tl 1GERARIKEBDYRY 7 77 2 — % FHE LTz PMas i
D 10 pg/m3 HENNT., FEBR EIR BIEIEY AZIZHOWTIT 24 %, WEIRIE B OIIEY 27 Tl
21 %, MM ERBOIIEVAZIL 35 %OEANERSHL , W It PMas ~OH IR 2%
SEMRE B TINE THRE SN TERY AT R TREIWEERL LN, PMass ~D
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R IR R L BR SR BORIEL OB T, FHEREFVR B DV RI T 77 2 — LG L Th AL
7

PMa.5 i FE OB Lo TR O C- 2 37 B FE DS IME M R 328 X0
(Diez Roux et al, 2006), PMaz.s 2 10 pg/m3 O INL., SEEIRPIE P IEIEED 6 %D
FEMERAEL 7= 2 L3 (Kiinzli et al, 2005), A4 T %, Diez Roux et al(2008)1%, 7
T —LPEEN R VIE 2RS35 MESA (the Multi-Ethnic Study of Atherosclerosis) #F 7
D 5,172 NDOT —H% AT R RE ~ D% L E e 251k (Subclinical disease) &
DOBEMEZFREFTL T, M NIEARE S PMa s s & OB E 22 L TV %, Auchincloss et al.
(2008)1%, MESA #9807 — &% W, MELDOREA#REL TWD,

3.2.4.2. HIRBR~DEE

KL E D R R 72k 2 3 PR 2R R T BT T 5B B T 208 A e R E NS T
HESILTWDN, ZDZLDFEWIAFZE THY | K -IRWE ~ Dz L fdt He 2L O RE Y72 B
BRI THLHE DL\, LINLIRDE, BN KREL SR IRFFEIZOWTHEELZE
DE VB IES S S TND, Fo, FEUTNNIEMZ R ZRICEWIMIZ T > TERRL |
R < B DSENR | BB RE DAL 2 RN L 72 KB 2 — MFZE S C\d, 2
SOV ONDIFFETIX, KL -IRE ~D R IREE | /NEOMMBEREIZB 3D Rk B D)

L OGP R ZRIR DY A DYEINEBIR D3 D Z &2 R L TD,

KIH 6 #R 72 (Dockery et al., 1989) )% O 24 #i i 5t(Raizenne et al., 1996)D—
ELTH SN IR EE R M ZE I SAFZEClE, AN OB D& | s B & OV
BIIE PMos IREEOF BRBEN RSN, — 7, KI[E 6 # i Iticisw - Cfitkne L hL
TIRWE L DBIEILAOLNIRD T3, 24 FHTHFZE TIXEMRL 7 & OU - (PMaalv) &
/NRD FEV10 XN FVC DR T LDBIEZHE L TV,

VT N =T MO/NRERRE LT a2 — MFZEIZ DN DD HE D 72 TN D,
WD BEFEIZ 31T DB BT &L CL 1993 FRICFI I U 7 4L =T D 12 DA =T AIZ861F
DR g e R DA EZRIZ BT DR T2 D3, /N ORI G IR & 45 Hi X ORIk %)
BEOIWL) PR ELDORICA BB A b /en o7 (Peters et al., 1999), £7=, [FU 12 Ht
XO/NRZRSREL T, 1993~1997 I Ml REIR A 2 f A0 IR U FEHE L | Ml REFE T
[FEV10. FVC &1 MMEF(Maximal Mid-Expiratory Flow)] D ffE SR -k /E & DR
HPEZRRFTL TS (Gauderman et al., 2000), 4 FE[#T 2 [BILL EOA Zhe & fE R 3G

v S NI HIERR O RIEEE O RFED D PMas TIE72 <, PMai & L TRINTV D,
3-24



iz 3,085 ADHIL | R—RATA UM 4 FEAED R —RMCIE, PMas 2 MMEF, FEF75
(Forced Expiratory Flow for 75 % of FVC)D R RDK FEABEICBEEL Tz, X—
ATAKF T A, 10 FEEDAR—FTHREBRD LR RPN HBITZH, A B T -o
2o EHIT, ZOEBMKKEL T 18 i £ T 8 MM AEZTT 72 1,079 NIZHOW T, BIERH
D FEV10 DE#HRE, PMas, i#{b%E 5 acid vapor (B850 K OSeRIRR B EDOMICH
BRADEHEDN ALV, FEVLe 2MEW (THIED 80 % Aii) ADEFNEIE, PMa.s ik 2L H
B CIMEEE D 4.9 [ THHEHEEL T D(Gauderman et al., 2004), Islam et al,
2007 1AV 7 /=T FHAFZEIZ 81T 5 9~10 kO 1% 8 AFMBHL 727 — X% T
B BFIE LR L D BREMEDS PMas ~O R HINREE I K-> TEMS N ERETL TV D,
ZOkE R, MHSHED B R ARERE BT DA BIIERE ik § 5 &, PMas A E
HIR CIEZ DR KEVDN, PMa s I FEDMEWHE TO 2T IRTFRO BRI o To S L
T,

Y7 T U AT IR O EHIE RS EL O 10 /INFIR O FE A TR E LT PR gERIZ B 3
DEEMIAFTERS RS S SN TV A (Kim et al, 2004), PMs s 1345/ N2 TRIES LT
WD, KB XREE L BATERL PMas %O KGR E IR L OBEIX M I3 o7,
PMg s T 12 pg/m3, EEFIAIE 11~15 pg/m3 Th-7-, AHSMOG HFZEIZ BT,
KE BV v =7 M D Seventh-day Adventist )6 T Nz xtGbLizaiR—MIFE T,
KRR RN Y E FRAE L PP ﬁ%k@%‘eﬂ@m:ou\Ti&%éﬂﬂ\é(Abbey et al.,
1995a; Abbey et al, 1995b), 1987 4\ iT50E FAZEM R 1BMERE XK K AL ED
FEIE AT OWTIA AT, 1967 ~87 AT 22 P8 TR L 7= AR BHEE STz PMas IR L L
ZID DM ZHER R E & D BRI X A B AR 5T, IHIT, 9 DO ZEHRDITINIC 1966 4L
KIEEL TWHIEREE 1,868 NIZIREL CHATLIAE H . HEE PMas 22 20 pg/m3
AABATHEEE L 1977 2L 1987 AEDO W TIBMAQUE SR DFIEL DRI BEN bz &
WEL TNV,

Ty IZBWTHRL IR E ~D KRR R4 R MIT T RO TR 2 O
WERSHD, J2 A~ (RAY) O 2 SO AR — ML CBRER I 1995~98 4 K 1Y 1997
~1999 4F) MRE D 2 EETOMRIEREDORHENRHAEIN TS, PMas EEIT 1 kT
TORBLEDRNEELH M OEEEDORE N RESL TS (Gehring et al,, 2002), I—n
/310 7 E D 21 T 1991~1993 FT AN DI PEFFR G ER I RS 4 D iR M) D A2 52
fiL . 2000~2002 4= F TBHFL 724 RS A SN T D (Sunyer ef al., 2006), PMs s =
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1% 2000~2001 2T TH-Hsk TRIE SV, FRfetETZ AR R E PMa s i L0 B X A
LI 0T, FT-. MiERELE DRI HE Y 2531727 > 7=(Gotschi et al, 2008), PMs s -#)E
FEIE 19.1 pg/m3, JEEFPAIT 3.7~44.9 pg/m3 ThHo7z, N AR CEAL DI E
1% 17 pg/m3 TH->7-(Sunyer et al., 2006), Oftedal et al (2008) }2 T} Dales et al. (2008)
D IS EEIC DUV TR L TV,

HATIL, THER 8 #uliod /N E DM AHER IZ B 428 A ISR T2 & 2300
SPM JEFEEIZHOWTI R A EZIEREBEEL CWO=0NE B Tlden -2 LT A (Shima et
al., 2002), B NIZDOWTIE, HEERN 8 TIX.D 30~59 ik D 2t At G L LT FER ZRIEIR
EZEF A LSRR A IR 28 & 2 B0 | RKEREER B O M O ik (T bE R e
SPM #1280 3 BEC ) TIRFipiE D= AL BUINOAIERPAEICHEL, FEVL D4
SESER T EDA B RKED -T2 L T D (Sekine et al, 2004),

BRBEE O INRL TR B IR B 5 B R AT (2007) TIE, REORKERBLRE O R22 7
WD 3 e DIRFEE T OWT, b FRI O AHER BT DB &2 Sk L 7=, /)
T 3w 7T ETOMNRZHERDOAIER DL O A BARIEIRDFEIEL PMa s JREEE
DBE XSRS TD, PREF 1IN TO I BAWTERA X2 DMK LU FHA T, £
PEDHE, TLADFIEFRE PMos i EDOBEN ALV TS, o, SPM IREIZ DOV TH
PMa. 5 i £ LIFIE RER DR T o7z,

BRBEIT CYRF) DM T o7 di A Th, SPM JREE L/ N O' A BERIEIR EDOBIFRIC OV Tl
SITND, KT Y R Bk e BLR ol A BR BT KRR AR, 1991) Tk, 8 XD/
AN AR IR AR IR R ZE R A A 0 R U CHEREL . B CITH X B 0| A BAREIR O
BIFRIERL SPM R ELOMICA BN D -T2 L TODAY, HUlKE O SPM i DF51%
INEL, BRI F- DO FHFEBAT DAL TR, S8 R i S i FE 2 2 ke Bl 22 AR R BRI T R
SRR, 1997) Tl 6 TR 11 #ilshk o/ NFAEZ X RIT 4 AFERIC DTz TR itk il A
2T\, MIEIFHERE O A BEERAIE R E SPM IR E LOMICH B2 VRS TND
2, B oY A BREROFIERLE SPM R EORREIZALNR) T,

LLEDIHNT, BREERE PMa.s ~D R IR FE LRk - R AR & D BRI
VT BRCKFE ENT 31T B9 42 2 D2 D7 DRI IIF 22 K DNt — M 22 C B
PRESITEY, ZDLITAAEE DR BEZTREL COREEITA B THHIEERL T
Do
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3.2.4.3. ZDDFE

A RTOBREE KRG HORL IR R T LR O R o s 2 L O B (2 B 9B i b &
NTWD, HAERFDRKRESCRE, I LT REO B RESN TRY, F=a D5
Tl FEAREREBIES RGO 1 A B D PMas ik EEOYEINE RN D ZED RS
7z (Dejmek et al, 1999),

Woodruff et al. (2008)I381 4 VA8 1 & R AIH YW B B L DB A A L T D, £z,
Brauer et al (2008){3 7174 D/ 77— S —HillC 1999~2002 4= FE TD Hi4: 70,249 il
DWTREBLO RO EE R 51X 2 & 12 PMos #EAE0 Y TTREFL ., R AKRTE LW
FRELDBHEZHEL T\ D,

3.2.5. MFELEREZEDER

FEC I B9 2R IR R S B Z DT, PMas & PMao-a.s O FH A7 B EME 2 L 72 A
RN OMES TS, WTILOHFSETH PMas L PMio-as i EDRIZIED
BEE 3 DALz, WL DDDRFFE L, PMio-2s IEEOFEIZT 55050 PMas IS
XU CRERAAF Y AT HEEM 2R LTV, KIE 6 # i DR RIIBFZET — 2 Tldk, PMas iR
JEMMRIET EA BICBEL TWedy, PMio2s iR B EIZBIEN LD T, Z O,
PMo 5 2 OEER 23R BAE 1T LD RIS PMio-2s LD KEWET AL, ),
PMs 5 2LV PMioos IBED T NIOREVEFIV AV 2R 22 WM E 7500005, &
DAt Z< O Tl PMas i B L& PMig-gs EDOBEHO RESIZEZT LN T,

ABERoR 252 & PMio-2s L O BIEMEZRFIL TR D030 Y | A B 7w Bz
WEL TWAIFER D72,

R BB DTl KIE 6 BB HFZEIC 3 T PMuoes IREELIE T LD H B2
R X DN T LA L CD, F2. AHSMOG =R— D BTl PMio-os 12 LD
t PMa s D 7 30RO BIE A DAL LA L TvD, PMig2s & PMas & U PMig &0
FRxH 72 B O K& SIX B fE Cldieh o7z,

ZDINT P IRL T L L7235 512, PMao-a.s (CARES DM IR T O REFESZ B DU
TRV RESNIZb O TS D03, FLHINEFE L8 1 L O OO MR EEITE L O BIfR A
REL CWOEFH RN D5, 72120, ZO5fE FATE 2 OWFFE0RT G K> TRRY | —
BVEICZ LW, FRRL - DR HIREE I C LD B DUV T, PMao<° PMes (IZBA 4251 AL I
BT BT TLIT D7 Bl s B TN EECTH D, D07 /IR - D T8 h
THRBL - E2H 3 ATE PMio X SPM IZB W TR ZNZ BT MG N E<hsiiTnbz e
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b R TR U ORI 5L T, < DM AR 74K BT > T
TEDHELTH., R IRYV B LA B I TN U= R, I LA BN FAE T A A HE
PIEHDHEEZBND,

3.2.6. MTKMEDES LBEZEDE R

— R KERBE P ORI IR E AAER T 2Ry L LT R BFRIE ~ D & 512 B 5
B 2 DIV REE DB IR IR Ch - DERPEE 2 & Te) ThD, T ORIINE TR A
(2B 25 &L T, Schwartz et al. (1996)1%, K[E D 6 FBTIZIU T, BREEK KT Ofit e
IR H 2 OFEC LA BICRE T2 L2WEL, ZOHDOHMITICISN T AR O#E R
DELNT-ZEEHE L T D(Schwartz, 2003), £7-. Burnett Hi%, 74 0 8 Hic k1)
DIFFET KL IR E ORERLAL Sy DO D | BRERME., 8, =y /L R OSSN DSE T L iR
SRSBAEL . 20D 4 55y BAROTR LI PMes B IR LV RERE L R U ZEa i
LT % (Burnett et al., 2000), SE1- LIS ORI BRI Cld, HiFEHEIREE &K OBRMEE &

IR e 2 RN D ABE & OB, B e LA RS2 2 2 L ORI | B FRSEIR & A0 B
VD il hE K VIR & 0D BEEL | Bt M i P it Ik D B A | BEL D = RARA T
B ERBEAREIN TV,

—J7 . BRI AT BIL Tid, PMas IR LSBT OB #ZIRGTL 72 ACS W48, >K[H 6 #)
HifF7E & OV AHSMOG HF5E T, Bt e B & O BRid et S Cund, ACS WFSE TIEniiz
HE R L DA BB A S L, ARAIIIE PMas 2 0077 2SR L0 s B AN R
) 2R UT=A3, Milias AUSE TS CIIR BRI B 0D 5 7358\ B E 2 7R L 7= (Pope et al, 1995),
KIE 6 ZRTHAFSE T, FRERHEIR X PMas IR L [RARIZAE 1 LoR O B2 7R L 72 (Dockery
et al., 1993), FET LS ORI BRI T | BRERHEIR B LIRS ER & D BV, fifeiE
T 2 e NP 2 &/ N R AU SE AR PR FR S D B | I 2 &/ N L oD Jifi B RE oD B 14 25 L 2 B
THRERDD,

ZO IR OV TIE, B R R BIBRER B O, Fo, B O BRI
T ABRBEENRESN DR, BebE<DOT —H &AL TODKIE 6 #TTAFFEORS F
T, FEEH R O 513 PMas I E LV KEWEOTIEAeh o7z, Fo, [FERD FERE
(ZBAL CHREFAMEIR 13 B B A RS e ol b T2 MG b LS,

AT % OB ML LIS Oy Tl mHERYE . &8 M Ot FMR BT OV T, A Off

SO BB TRE T HWENDH LD, REEOE G RT, 207 —X3E
BEEBIZRENTND,
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BURE AR C LRI IR E ORERC 73 DO 6 | BREBHIR EEDS 0 NI B DR B4
LT OIS LT R Th D LT DIT1T, 2B 75RO TNDEITE 7R\, e
LIS ORER BT I BIL Tl R BEIR L O BEMEZ 3R LGl T 2720 D7 — 2 D
AR ARA53ThHDHI=D | ;s T EDREFER B OV TIHL TR,

3.3. UM FIRMEDEE
PRI RARERNCEHEL | 1Rk LB OBENEIC BT O R R E1TO B E D
FNEEL T, Hil BEERLIZWL DO BLS (HL, 1965)<0 K E O ARAE A R R B IS L HRLE
EARERRE &0 B REAR (2 35 O TR S 7= FEE(ULS. Department of Health Education
and Welfare, 1964)%73, 2B 5D BB S EL TELOBRFNITOINTET, =
NHOBLE S LT M8 R EDDIRESND AN =X LEDEY FHI 2 PERHE AL
B 05l = Teb DO THY | FelRUTc 7 R DA = X WL SR O
TR BB 2 R ORI B SRl Z A L CL UL IR E O A FEPEICBI TR
AT >7,

3.3.1. EEMRICED CAREFHRD
3.3.1.1. BAEMD®E S

PMo 5 2 LSE SIS IR OV T, 2R EOBEE G LT Z< D%
FAFIEDEDBIEZ R SEFHFRINCH B DR LT, TEER IR & O 97 18
T LD LILIETH o7, MR AR B T O BEIIH R FRIICA BRI
727372, PMas R 10 pg/m3 BI04 720 0 BEHE EEITK 0.8~2.4 % THY ., HEHR
FFECIE PMas R 10 pg/m3 HEIN4 7205 0.4~1.4 % ThH-o7=, HARIZEITS SPM O
BHEE AT, ST SPM JREE 10 pg/m3 ¥4I 72059 0.2~0.8 % . FERAREEIEL T
#0.4~1.2 % Th-oT-,

PMa 5 J5 & ARz 5272 OB O TIE, FEER 2RI FBU O 23R FRIC L D AR &
ORI IETHLILDONEL, ZLOLEDHFFINH E Tho7c, PMas L LGB 2R
AR ORI 28R BRI LD KB Z 2 I OV CH B E I < DA IETh -T2,

VL ED XN, SRR B B4 205 FIREIU L, PMa s i LSE L Wi B A
D TND, URZELIIRENS DO TR, JEBR 2R B L O g9 BT L D88 1, APt
KO ahtd &3 DR Btk LR e R DO R RS2 BRI ICBIL T, 2R L L T PMas iR A
EDIEDRIE N A LI, DG EITITHEHFMIICH E ThoT-,
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PMg 5 ~D 5 WIIRE F IOV T, ACS #F28 1 UCKIE 6 #RHAFZEO MIHIFHA . o,
PLARMFIEDRE R Tl BFE MBS - PP IR A SE 1 C PMa s i J5 L ORI ZIE O B
MBI, BARD ZfF IR — ML CIE R T OGR4 - " gR R RS0 10 & PMos R
ECIEDB#E M A DN h o7, ACS AFFE ) UK [E 6 # T4 Tk PMes I 10 pg/m?
HEIS 7202561 TR 6.1~16 %N, JlBR s PR SE T TR 9~18 %HINTHY,
THIRER DA O TIAZIMNEDS KEVMEZRL T, PMes iR EE LA ASET & DB
HMEZOWTE, SEEHFRICHE TRWEEDH 523, PMas iR 10 pg/m3 ¥ 720 DOFH
KUAZ1X, ACS WFSE M UCKIE 6 FR T IRIRAIZE TIZENZE I 18 %, 27 %Ignéle>TEY,
HARD Z IR —MIFSE Tl 18 %115 AR AA S ) E72o Tz, ST LIS O

FHEZOWTIE, DV T4 =T O/NEaR—MIFFEO#E Bl PMa.s ~OF BT MBI
M- i PR OO FEAE & it REFE FE DB AU BT 2 2 2R L TV D,

3.3.1.2. BEE DA S

H IR B B DRI ZE ISR W T I W R e T v otk ic k- T
AT HEE AR ESE BT 5 A HES RSN WD, KGR T OF kI E > TR H#E
EMEAKREEETHARMEN RSN, D7 EHBIED SN b T 5281370 E
EZHNTWD,

RIWNR R BB 35 Z > oak— MR CKE 6 # i 78 & OV ACS WF4E) IZ DWW T
AT O —BRE LT, RO BT D3 et A T Tz, A F BN, Cox I
BN —=RET AL SFEL OMRFHIE ST R IR EIZB T 2L YA OHEE EI
BT DIFHTET TR L THIEEE Ch DI LRSI,

HAFRLIGYIE LD BT O\, RGP AL RIRZE R FICBWT
b, RSB ISR KERVERELIZHLIDEE X HND, HIREFEIC OV CTkL
TR DL L ORI A7 HEE DS A7 K KIG Y L 1AL U TR - B
MOFEZ TR TNDHEN) JUT DWW TIPSR MEICZ LD OO | U IR IR E &5
U %5 D e B B BB ATE & O B EE M L2 B 3 2B AR 1 Lt oD KT e BT B L TR E W
Z6b, — )7, RHRE B O\ I IE R RIG Y E OVE I B 2@t O 3
IREETHD,

3.3.1.3. —EM%

M AO— B (—HEE T 25 B0 H0) 13, IR E ~ DR EE LR B L D
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BIEEZ TN 592 TIROBEE THDHEZ X DID, EFHMAO—EM LT, RRDHEM,
7272 M ST B e DR & CRIBROAE BB SN A Z L2 IR L TV,

TIVECHE ST FE 2 OFZFH I AUT, FINRER KO TV D EHIZEE T 54
BAERTIBFZE Tl UAZHEEE O RESITHIE TZENRBOONLE DD HL13 1EEAE DHE
BB T RFZE0 B — A A 22 CL BB D APEIC B 95— BHERRO LI TN D, ZIHORS
FlZ, KD 27259 B ARZ 1R LU CHER O 2 Ze 2B TARBIL TV D, JETCLIAL
DR BRI BT D e RO — BT CIC R IUZRR L 50, HORRED— &
PEEZRLTNDHDEE 2 HILD,

BT IRA B OV LA BRae R EAE L L O BIEE IS DT, E A THER A HIL T
B, ZORITOWTHIREER LT,

3.3.1.4. FrfE1RIRI %

SRR (SR AR OV TIE, M HAWLATH , #5 LI B ATOR IR E L 3BT
HELOBEDP OO TEY, FFHMERIH L RET 55D TIEH D, LLeDb, 2
ZCOREITODAERIL, BT A HCRD DB E 37, REHIAY72 BIR AN R T
WRWZEZABNZLTZH DO TR,

EWNRE IR 2B OV, AiA &2 —MFZE Tho CTh KRG E ~ DR
IIFSEBR AR R DB AR TR £ TR 2 1T L - EB L2203k L TWVD, EBIT, IRFEA 1T T
MBI R DM OREFEF AN KT 5 TIZENS SO ORI 2T, ELL TR

RN E N WO MM T 0 Z LD AT RS D05 | kiR LIRS B O I [H B
FRICBET D EARNI 2 T — 2RI E A E/F LI TR,

REIEGD INFEFE DFE1 T > THIBEN Sk L COD R T, JRIK SR RO
(7 BRZ AR IR 2 83— R IC IR EE T D,

3.3.1.5. [RE — RILBAf%

RN R S B B S D IR R A R 1R B — PG BAR AR & Lo AR HE T M Ko TR
HrEa Tl <DL T — B L TEREERRHRL IR I B O B8N e 52 S8 R (BB
1, ABE R OB 325%) OBEIMEDBR N DI EN RSN TN, IR P EICBI 5H
FaR—MFZEIZ RO THRL IR B O s\ I E & S8 YRS SHINL TODZEAE
BOWRTRENTND,
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3.3.1.6. BADEER (MM ABFRE)

KRG YR58 CIIREE 72 B R T O ARFSEIIAFAEL 72V a3, B RO EBRIZ /3 FATEDHH
RN OINEET D, 24— CK [E) CRUAFT O —RERASH L FRBRIZ LY . PMio DR E 70
JE AR BN AN L2 ST W R D PRI #8981 ABR & D B 2 i it L 7= i 5 238 % (Pope,
1996), BT BASHL CTU = 1986~8T7 AED A L~ 1985~86 4, 1987~88 AED A%
INRD ABRED 3 [ CThoT-EHhEINTND, o, TANVTUR, X7V I B 54
FRIRFEES 115 DR TR E I L~V OP KT L CL BB R L Qa2 ERER
TW5(Clancy et al, 2002), HARDEBR TRINHEHIL, TN E TR TEIR HIRWE
OV TR AR A ORI BT 2% OE P RICEMT 2 52 50D TH D,

3.3.2. BIRHBEE~ADZEICEHTIERNNOHEECET HEE

WU INRL TR OV FE DS M AT T IR R 2R IR R~ D B B 3D E NS O FHEIZ DV T
PRI I OIFCE NS O RA S E X Z 42T,

ZZCIIPEER BRI R &L I 4E R B (cardiovascular disease) [ [FIE & THWTRY, il
PR, I E R A, @ ML EPER B OB R LIE S 2 5 DR T2b D Th D, AARTIIK
[ & He AT R L DR R D FE T SRR WIS L5 R B D FE SR T m W SV NS
% (¥ 3.3.2.1) . TD7=8, fEBRARIEBIE I D DR MR DR B OEIGIIRE 2T
Do ZOIDTHEMEIE N R LB EL T, ik AT v—/b & e, JE, B &
OB R IR & DI ER 2 R RIS B L T2 AT 7 7 7 24— D 3 A0 DIE VIS RSV TN D L1 E
A5, HARTIE, Sl Tl E Ok L TR =L 27T m— WEIME) -7 28T
M DR B D FEIERLIE LAY, KE LB L T eh oo ZE b TnS (X 3.3.2.2),
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AT IHEH T T T - - 1FYZANIPAN [— I |
AX'YA N VT 7R 5 1 1 1 1 ] K =508 a7
Y N7 7992 FUR=h 9’ B-Rhy7 / _
A7 R I ] ] | 7 AUh RBYIA-F : 35-64R%
W=7/ DAY o - - ! B+ 77992 | | |
ey 7%?‘/; I . — UUIN JitH [m—
T/ a—=APNTY T Ly S
bttt [ s =1 MONICA,1985-87
a3 \ : —
MT=T % —— mrEImAR B A&, 1989-92
:;~~‘/>7'/l~'7/];7?‘/ T T T TAAFUN [
Yy EFAITS A 1 a8
SN tEat T T ADI=FUALTE) [
b === 5| =
R S R E— MF=7 h9FA [
IRk 17 BRI O w—
MATAF—) N
2393 ) IBRb{y =
457 799) 7552 Y- =
AR =)/ TTAT W 1597 7)) =
Ay pyn=T [—t hELE &
FE R F ANquhRZy [
JeifprE - g e
i - Kix
B g f
KR o £5
R m BB
K @ %@
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%13.3.2.1 MR, OAHFEZEREER O [EFR L (35-647%)
( EE#,2008 7265 )
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Source: HANES and National Cardiovascular Survey of Japan.

[X/3.8.2.2 HAKBIEOERRIIMIER 2 L 2T o — L EOHER
(- 5&#,2008 7~ 55| H)

ZOIIIRRIADBE T, MU IR E VR TR (L DTEBR AR B~ OB B L T, EWN A
REFESM R Tl SBOBN T ITENRHOND A REMEIV RSN TND,

UKL IR E O BRI 22O W Cid, KE O ACS B8, 6 # i 7E & O WHI B
FEFEDOBEOFN RIZIBNT, BT, DILE R EIE T L O BFE T OUARZHINZ SN T
—BLUIEEBRRLND, ZDO—J7, HAD ZfFFRai—MFJEClL, TEBRanR RO EERY
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AT 7 7B =L LDFEEDR AR A4 T HES Z LD, R IR E MR R LB BR AR IR BB T &
DR K E DO LT ER D FTREME DV RS TS, E72. H A NIPPON DATASO (2
FEDRFHTBWTL, flix DVRI 77752 —% i LT 56 Th, R E D EET D
HIX DN LD INSUNEE I 26 1 FE 1R E W EDREI TS (Nishi, 2008; Nishi
et al., 2007), —fRIZ N ABUED REWERTTIRORL IRV BN X SR EE LR DT Lm0,
NIPPON DATASO |Z 5 S<MRHTHE RAZ I Th | KL F-{R A B W5 58 S5 BR A B SE L L DB
T, AAREKEEOM TR TS ATREMD RIBS T, 7245, NIPPON DATA (/%
A SR OIEER g R BT 1980 4EL 1990 £ DDAk — M BHLIZH DO THD
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