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AATE KRB R TREF L2 RERE R o AP ;ﬁd B pLliplen™ 54
TREZF AR T BEY P s AL AT FSASEARIRF D
b ko S ERFP T EF R X EF e (PMas) FEER ~PMys = 4
¢ z~%m (EC)~ 7 #s (OC)~ 7ifd® (Sulfate) ~ ¢ @ (Nitrate) &35 %
FRBEERL P ip Ao e T‘; Al w B2 F-9 R fREF RS 1 &l (tissue-type
plasminogen activator, tPA) ~ i 4k & v 3 f3f% /& - A $rd)# % - 3] (plasminogen
activator inhibitor, PAI-1) > = /3 f# & ¥ D-dimer » % Ldp thdod ST & C-F -9
(high sensitive C-reactive protein, hs-CRP ) ~ w Ik #ic ~ o /] {5 2. B e 0% o V07 g,
TR m*;?*ﬁ”( FREFSATHI TEHE RS B ra. FE R o
ISR R Jr%ffxiﬁi BEE2membg o kg ol (PMes) 3
FARFE  BERL R F L R 2 gtk d o PMps 2 B3 A B
(sulfate) FRIERDH ok RdpgthB 7 HEAAMN - 2777 > % EIJ*ﬁL*,“Jl LR
FRIENZTF AR ALY ROPBEOPFEILNEFETET €7 ““Fﬁ'lf’% °

B gie - J-;f' AL B %&% 3 ’\ipfﬂ ’ /ﬁi-\l—ﬁﬂb#ﬁfﬂ

(Z) P HE= e

Recent epidemiologic studies have demonstrated consistent results of associating acute
exposures to particulate matters (PM) with increases in cardiovascular morbidity and
mortality. Patients with cardiovascular diseases, such as diabetes, are more susceptible to
PM than those without cardiovascular diseases. Results of some recent studies on
particulate air pollution in Taiwan also showed similar adverse effects. Such results have
invoked worldwide concerns about air pollutants’ toxicity. The study on the toxicity and
toxic mechanisms of air pollutants have become a major and urging public health and
biomedical research topic in many countries. The major objective of this study is to evaluate
the association between particulate air pollution and heart rate variability (HRV) and
coagulation factors, such as fibrinogen, tissue-type plasminogen activator (tPA),
plasminogen activator inhibitor (PAI-1) and D-dimer, and inflammation factors, such as
high sensitive C-reactive protein (hs-CRP), platelets, and blood cells. One minor objective
is to establish the exposure profiles of particulate matters for susceptible population in
Taiwan. In this study, we used a direct observational approach under a panel design to study

the association between air pollution variation and cardiovascular physiological changes,



which are related to air pollutants’ toxic mechanisms. We measured environmental
exposures to PM; s, elemental carbon, organic carbon, sulfate, and nitrate directly and/or
indirectly among 40 subjects with cardiovascular diseases, such as diabetes. These subject’s
key physiological indicators, such as HRV, inflammation factors and coagulation factors
were monitored continuously. HRV indices were measured 14-hour continuously per time,
inflammatory and coagulation factors will be analyzed and measured by blood sampling
once per time. Our findings showed that the positive association between inflammation and
coagulation factors and PM has been observed among cardiac patients in high pollution day.
Moreover, increasing PM,s and sulfate were significantly associated with elevating
cardiovascular endpoints. The results of this study can help clarify current hypothesis of PM
toxicity through the cardiopulmonary pathways, in causing deaths among susceptible
population.

Keywords : air pollution, environmental exposure, heart rate variability, inflammation

factors, coagulation factors
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H7 37 it R AT Rl HRV L 208 Lk~ Mol Ag s Rl PR RIT A B
PERAET % - ERER AL RIE LRI ERTHE O AHAS SR AP F RS
RS RIH bR ERMESF A AF S FRAT BB 24 L P & A Ra F oy
- PAL-1 § B ¥+ 2 i % o % L4 1k hs-CRP 7~ § defict < B4 - HRV P4 $ &
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7 PR AP S E r B rrgp B4 > RS A MR B %,&&4%;‘},_45{« i
2GR HJM’TE PARBITEF R Y g o
Sy e W =L

ARy ARFET PG (1) &2 b g% x*—a’-éﬂ\ LR o (2) B iRk Az &
RIzbHoR RIS R EF oL A8 e oot FRRM - L 2 F U
2

BN

T FREF T BT 0 & &% § B iFHok( Particulate Matter, PM)#-3 <
AMERER T B FrE v s R TR R IR R o~ frh bl E e
FapF B S Eow FEERER B ARE A2 A 0 (2-5) =+
FRIFHR A F AR Lt es s B ¢ 57 £ % ~ % (element carbon
)~ 7 ## (organic carbon) ~ #rfic B (sulfate) ~ '@ (nitrate) 2 P 3 F & o X F
RAPFAT ARFEWEL 7 03 78 TR hRpREe kBRI MRE ERY
B4 b A glde b g fmie N B g im e A b im e ek (cytokine ) 0 Gi4re dmiE i E 6
(interleukin-6 » IL-6 ) ~ ¥ m*2 4 % 8 (interleukin-8 » IL-8) ~ " %;3% 7 ¥]+ « (tumor
necrosis factor-a * TNF-qa )~ B 57 & C & J& 3¢ (high sensitive C reaction protein »
hs-CRP) % > i&m fadv— @ 8 % L F R %E&ﬂi"ilﬁﬁﬁﬁéi B RS ST IN G
ed Fad-d R (fibrinogen) < % o g R AR AR AP 0 w8 BB R E (TR TR e K
# v 2 (6-8) Seaton ¥ 43+ 1999 &4 7 ¢ R 112 1= 60 it b £ & Xl - HH &
{7 ke ks sk (coarse particles ) PMyq ( Particles with diameters of 10 mlcrometers or less
) BAKRBEDEPRILE &R & Hdc s & ] ~ hs-CRP ~ fibrinogen ii‘:}}?,%ﬂ'» FIE P
S FEAT LRI PMig kR IR R KT L L RALR R0 A FIRova f ok S
B E o(9)Schwartz 2001 #eFm 3 P B & § FFFHELRAFEAATHE
A EF AR E R P~ Tl 12 fibrinogen ¥ Rt APM I o BB FEE R
SR S fEE S REE TS B PM kR B RERL ) SRl 02
fibrinogen % dpfferrcs - (10) A& 4 &V WAV ERH LA REZ B3
P MR 20 Rk B R s R R Bofe 10 R Bk B 0w OB B FlE R &0 7 2002
E30 A AP SRR RF R E R BRIT A R BT KR
oA B8 39 U3 fRPF RE 1 A (tissue-type plasminogen activator - tPA) B ¥}
A’a%kﬁﬁmﬂmPﬁﬁiﬂﬁﬁﬁ°OU°

BT %ﬁi%iﬂfdfi“,% TV ER e A e gk 511”:&@7‘ EFBERT LR
P S F RFAE A E g AR S N oS s i %R (heart rate
variability » HRV ) % x R erc s » 4 %}t;i’;; Y r’?”!ﬂ:}ﬁqﬁﬁﬁf - 2(12) Liao % «
1999 & Ty ¢ pek T fenAE g 2 gy Viv I’f‘\‘k7 FE 26 ZAEE X365 Fehp FR



¥ BRIEPN 2 3wl fiol (fine particles) PMys (Particles with diameters of 2.5
micrometers or less) 2. 24 /| FFL 32k R 2 HRV > %87 7 A KT £#d ~ 4w~ o n
FREKRREFFEFR L A [HDBERE HRV 41k ¢ 453 47 5 (high frequency,
HF) ~ 37 5 (low frequency, LF) ~ 2 RR A #p %% £ (standard deviation of normal to
normal interval, SDNN) j* > 22 PMys t = 5 B ¥ chip b » Hiw §F fhdfe (FR3FE) 4 5
%-0.029 (0.010) > -0.027 (0.009) ¥2-0.004 (0.003)° (13) PopelIll % « >+ 1999 & %A
ERMES ARKETET 6065 R 2 1 =23 KRG oo F R i ¥ R B EANE - £ -
Fs TORERIEE I il o~ v B FE B RO F R TR
B HRV 28§ P om— pd ZRHNEDE L FHREFARTA 78R
PMjp ¥ it 5d p 24 & % S ¥ 5 HRV %-#c# 35 SDNN £ = #3542 RR FF#p £ % 1
(root mean square standard deviation of NN interval, -MSSD)7 *% > 12 2 T 9.8 pl efasi
s o (14) Magari % %3t 2001 &8 7 2K 39 =&ty ']&.ﬁ%%@fgl R

FEMfELA > LHRPCTRIIZEFTRBA PMas FEER BB AL REH
TP R R B s P R T BT 0 FIR PMys 4 /) BF
# %L 15 (4-hour moving PM, s average ) )k &+ # B | mg/m3 » #-i% = SDNN 2.66 %
5% % (95% confidence interval=-3.75%-1.58% )7 «s §* 1.02 %<3 4x (95% confidence
interval=0.59% » 1.46% ) - (15) & & A »+ 2004 & g 10 & & 3 382 6 A /,;‘amt’ X
ﬁffﬁ& P A9 L E gt R EE"F)»/? I FF"H} B H HRV % J[:U;_%Fﬂ* 0.02-1 pm
RFok 2 ki B (NCogpq) i A ;" °F‘Tm SR FIRAN ﬁr«&wﬁ N "’ff'%ﬁ"a
ip ¥ (body mass index, BMI) ~ 4 # % & % ”]—r (0 ARG I HY K E R
B E i op 5’?}»/? | > NCo.o1 & R 3% B “%%@H HRV e ®% > gt b > B
FOEINA Y X EH R HRV TR R R E érlmufi,% AR RIF HRV T g R 5

2 (16) BE% 4% 2005 & fede 10 £ & F SR 89 HA frend £ BB L - 112 16
r%ﬁ BB ¥ERBL 0 RS ERE HRV 2 0 Fl & 03-1 pm > 1-2.5 umi
2.5-10 um%'f/-wﬂ'{m‘“ ‘g‘rﬂ,}a&,}a& (PMos.t, PMios, PMasgo) i A R B E - 5 &%
FIR AL~ 2d - BMI~ BIRR 2 F]5 {8 > PMosg kR ik 8 B R HRV a0
‘R %;;%@wmwgﬁ.@ﬁw % & 5 B2 HRV F % 15 & s /B & 4 HRV
EhER A ® o (17)

fon BRI G o0 Angela & £ 3T 2001 # :”ﬁﬁﬁi’ PO R B AT 2,607 E &
WA P OARDENZFLHEE R 24 SOy~ - § LR (CO) -~ SR F AR
( Total suspended particulates, TSP) % _l._ F 3L T i:’;fa B B m A AT R AR R
» AR A L B e ARE T Ed# s w] #@’EM»&?F‘}?& Z ~ BMI ~ &
PR B RARCERMG CER CRR 2 5B ETS TSP E H 4 90 ug/m’ > e 45
& (systolic blood pressure * SBP) # 4r 1.79 mmHg (95% confidence interval=0.63 > 2.95
) 5 SO, i 4 80 ug /m’ » SBP # 4: 0.74 mmHg (95% confidence interval=0.08 » 1.40)
ot B w AR A (T M1 >135mPas; 4 1 >1.33 mPas)ih 4 > TSP & # 4c 90 pg
/m’ > SBP # 4e 6.93 mmHg (95% confidence interval=4.31 > 9.75) ; « gt 5 . % (>80
beats/min)i74 > H SBP 3 4¢ 7.76 mmHg (95% confidence interval=5.70 > 9.82) - (18



) Zanobetti & % 3t 2004 E Ty P L E FA L AR FE 62 T HEH L 61 Rk X
AFETHY kT 24 ) pF SO~ - & ILE*( (CO) % 5ok (Total suspended
particulates, TSP) & 2 § i3 4 nT 32k R > & 4B A fmﬂi St BT E
# - Hw s BMI BB SRR TS ’%}‘Iﬁums P PMysERd % 10 A~ %33
%90 F A = (10.5ug /m’) > #-35 SBP 2 DBP 4 4/ # 2.8 mmHg £ 2.7 mmHg
A 2P PMysik R Y 5 10F A 8% 2 % 90 F A (139 ug/m’)> | #-# & DBP
3 TR as Wk 7.0 mmHg 2 4.7 mmHg - (19) HEA2005 EFawTy P oLk L
AE R 10 g G N G AR L ERR ST % R LR SBP-DBP > v
B2 NCoop1 N BARBE - AT EFFRAAFEEL -BMI- 44 5B~ ERE TS
> NCoor1 BB ek % M- BE whrink § - (20)

R

FLHRER

EANIAVE S %51‘%&»‘ R T %ﬁj‘;—‘ Bl Hok 45 R B ke R H (
coronary artery disease, CAD ) ~ ¥ I (diabetes ) # & x /& (hypertension) 1@ ¥ f Y
L * e i- 24 [ pre TRIERIZ B e R4 37 o Bk 0% o
;]);«1 ﬁi ES AR GRT I %? HE »ﬁ - TEFEE X Y 50% 0 A SR %Hﬁﬁa?f{)ﬁ'm # (
percutaneous transluminal coronary angioplasty, PCTA) # % ¥ n ¥ p 2 % (coronary
stents)j Ao MR 6, X 2 i 7 R #BIRiE (fasting serum glucose) #HF 1 0 A =X
T H S BEE ST 6.99 mmol/L’ 2R AT Tﬁ?*é’;‘@* TIR* % o ﬁé.%#ﬂxﬁﬁ ° B i
@%ﬁ 4 Te 5B F >v 140 mmHg % /2 4755 & 3 % 90 mm/Hg ¥ g PR Y n BRI 2

*F2 3 12 HRV - fibrinogen ~ tPA ~ & 4 8 390 /3 f&5* & A Prdl# % - 4] (
plasminogen activator inhibitor » PAI-1)~D-dimer 2 3 a7 & C-& J& 3¢ (high sensitive
C-reactive protein » hs-CRP ) ~ %= & 3£ (red blood cells, RBC )~ v x Zf (white blood cells,
WBC) ~ & /] % (platelet) ~ 5 =% (hemoglobin) 7 & % % 5 2 i & Rl ik o
Fibrinogen £ 4% 3+ g 39 & > 8 & F & X 5 340,000 dalton » 3 & d 3F4KE E % fm e

(megakaryocytes ) @i o tPA % 1940 & % — =tAygasd) > E R d-d 3 f2 k M-

BRAEES  F AN E AR B Y < (21,22) tPA 4 ¢ Rt w i 3R
Frhm L w BRI BIRE A F Bk RRA R + {275 f3 ¢ PAL L
Fo BRROLE DA 3 AN - LA oY 2w ¢ HE “%’.fﬁm’»’é' ~H A
TR~ Fmte s o L S SRR R R 0 R s e P (23,24) ¢ TR
&JWéiﬁﬁPMJﬁ&{g{ﬁ%*@@pﬁé,gﬁﬁw&}ﬁﬁwﬂwmg

T oo iR ESfrRaRy BiEE PR M ohs-CRP AR E Gy » B 4



+ 2 % % 118,000 dalton - (25) hs-CRP # A FIE 7| % A F 3 teh d T Bk %k
Ttk = B et A o s 88 5 B9 FT b pentraxin 425 7% = fl 2 — (25, 26) © D-dimer
T BB Rz At o FERAR IR B > B0 AR TR 1273 & BT 2
et g s B9 - A 5 D-dimer ° D-dimer # 2 7 F » vl &~ foi e
ERER L x :;g;fa? S N rj]{::’ D-Dimer kR e 3 2P i ¥ ¢ § B E DR A Fv
AF ok A Y hs-CRP R 0 T § FIR B 2R A L AT S e
bR - R 7@"7 i‘%ﬁﬂ » GldedE h RIEM & L s vk B AR Bl B AR 0 (27
) AR E EETREE RS LA A4 17 (enzyme-linked immunosorbent assay,
ELISA) » Bl i E B E L 3P & ¥ Jfﬂ Fia S '\;}F' Hoddn ook~ TR B ITE L
PALE ik o B FFFIRnE L A4 R8T o 0T S5~ 3 L i f2dp i ELISA
kit sz

(1) STA Fibrinogen Kits : STA Fibrinogen Kits (STA® Flbrlnogen Kits, Diagnostica Stago,
France)Z_f|* Clauss ;% i& {7 o jft v ﬁbrmogen Pl > H RIZE e pr (thrombin)
e s 2 T j?g; fibrinogen # i 2 % ¥ A2 5 B & @Efﬁ«,&}v (fibrin) o %
thrombin & A& # % (% 5 100 NIH/ml) ® fibrinogen ik A& # i< (0.05-0.8 g/L) FF3%
F &2 fibrinogen Jk B o fkE T_E 3}%% M- TR AR (8 A~ BA o
EEFHE* AL L 660 nm G SRR A o o i (fibrinogen #& i* 5 fibrin )
¢k TR R T D I E AT R KR )iz TR R PTG Hoaf ok kTR R chip
T R R KRR PR A g E S R A ¢ fibrinogen R A -

(2) STA-LIA® D-dimer : 4 STA-R® (STA® D-dimer Kits, Diagnostica Stago, France)i&
7 Latex & % R & 7% ~ 17 o Latex %t ¥ + D-dimer A8 22 Fufh & & (S 3p R %
v H BB TE L 0 3 575nm vt 0 HBATHRE Y RTF TP E o

(3) IMUBIND tPA ELISA : IMUBIND tPA ELISA (IMUBIND® tPA ELISA, American
Diagnostica, CT, USA ) & 4| * % F 24 5 tPA L X § Ryt enjicit %> ¥ 25 703
fRZE L ML F Bl o K- tPA 1R R fra ?ﬁﬂ\%c it o P AR kg
§ A H LA PA F o RIS RS 'Lﬁ%* Peehl X Fud g tPA L E S thbuRg (e
BRI - R M c M R RS B H BN IPA A F B E o B F 0 TS
AL e L KiEF Y5 F RFEE AT ortho phenylenediamine (OPD)
bo s plgdt oo 2 .93@3 CEE/ARETF R m AL - fAR ¢ AR o A M BRI B
FIE » TR-37gpd 51 3490 nm P T3 R TR o ST BEE Rk A
? 1tPA ;g:k—a\_l_ °

(4) IMUBIND PAI-1 ELISA : IMUBIND s 31{‘ PAI-1 ELISA (IMUBIND® PAI-1 ELISA,
American Diagnostica, CT, USA) & f|%* # + -] &lFiA 55 PAI-1 ¥ thyifl et &
o - PAI-1 &2 7% fou 35'%%71\4\1 Nt s 2 A X R Rl ¢ 4 & % M PAIL-1
il o By It Rk ﬁrm#” ABEPAL-L L E G RFAE A ~ flc3L Y > PR RS €
B gf s PAL-l 23 58 o AR ETP g IR L RES (iR PR



—,% &%‘r ortho phenylenediamine (OPD) +v » #icit ¥ o 2 {53 “Fe/A T F B> 7 A
%ﬁig m,p”’%f’“\t )‘rﬁ’xl'{ é’)‘-z ILFY@’T%,F,,&FT’[‘PI;@% ﬁs_g °¢/\490nm
/EI, 6”’} g-rn:),v]{ B © V).“]{ I'E_l;’?*ij\ 4 7 PAI-1 }:_,‘4:5-':’\'_!_ °

(5) IMMULITE/IMMULITE 1000 High Sensitivity CRP : IMMULITE/IMMULITE
1000 hs-CRP ( IMMULITE® hs-CRP, Diagnostic Products Corporation, CA, USA) %
Fipz P E R LR R ARRER -

3. R BER

AL BT R AT AR SR MR F S AP ERFERITR e 4 PMys
PMys = 4 ¢ 3 3 ## (Organic carbon, OC) ~ =~ % #% (Element carbon, EC) ~ #' 4
(Nitrate ) &2 Frfis % (Sulfate) £ FA4L > M2 R ~BR & §F i T o dopAg spl =
2R FAAFAAMERKRES 7 R&P 14002 7 £ )k & & Bl & ~ R&P 5400 F "%
% 247 & ~ R&P 8400S ~ § Aok st @ = 4 £ | & - R&P 8400N + j ksl pe @ =
& %Rl & o R&P 1400a i3 * R&P = & #rig~ #* g F ficd * ¥ (Tapered Element
Oscillating Microbalance, TEOM ) $tjiFeng M A £ kAR F T P& > X & 2 e
AT UEZBALEAE S REANTCTRERT EEE PM o PMys ~ PMpp E 4t~ T
PR ARAU AR R AT R E s p B Sc E  oR&P
400 F R F A KT T S 4k B SRS B B e S 0 A2
CAA - FIRRE, - F PR E *&ﬁlmaﬁ 7R RZTRE %”%RW%
W EERTER c M RER YR FE RS F PM25 ok ® ok B~ & & A ik
BofR&EEREPF L3 oF CRER ARSI 2 F PRI REPE (CO,
Infrared Detector , NDIR ) 4r 2 & jB] - R&P 8400S + § Mok prfis @ = &2 | &R 2 #7rip| (8
BoE G ook S EMEIR BT AR A S A o i PV O > AR RN
i Bend £ 0 R K001 FenpER o @ sedt 3 6000C 0 i ok hpn ik BIDE A 3
F SOy o JE PV IF A 4 1 SO, "k fbF s 5d SO, #% firk 47 ik 40 02 £ B - R&P 8400N
< F PRl pL T S8 FRIR H-PMy s Mok R B R T B 120 B L 428 (flash-vaporization
) AR AT S A4 NOx f ¥ o #7iRI D] 5 NOx i F i F k& o fokag & ip
%ﬁ—24w%@§§ﬁf&ﬁé%ﬁi%i%%ﬂi&%i%ﬁ%%iﬂ?ﬂ@”F
AL REFREEBR AR E R FR A NIRRT 1 2 3P
2R K 4#7'4,; BIF AL G 4 EE—’_#?]%%?TTFL FALhodr o b oh s AP TR TR
B TRl F RS AP EPFTRIFTARE S 2 PMjo~ 0350, ~NO, ~ 2 NO % Fifd > #f

pp#ﬁma?&¢F@4*2*51#%§,a¢ﬁ?%?ﬁ o AT ML R
F IR TR R S B - PRI D3RR F SR ERT
o RFEZF A AFTRE LRI TR 2 B e o

4. KA 45

A F 3 14 Microsoft Excel :& {7 3424 B 32> 1 56 74 2 SPLUS 2000 #x %2( MathSoft



Inc., Cambridge, MA, USA ) i& {7 & {+ i fF 5 -3¢ (Linear regression models) & {7 3
F b A RAn M S A 4T o AT T SRR P 5D # 4 BMI
WESZFFEAF BRI BRI F AR E LR R PRI -

I CERIBIIEN R
SERZARFTPSNEIFRED L (1) E2 S RLFHAATRERE -(2) B2

Bk Az Rl MR R R L oS F AR § R 2 B UL

4
=N o
]

A NERFREL L

AR S F R R L B e B SRS R R 2

£ REH 25382 31 £ (% 94 LRl ) ‘«"%Eéﬁ}ﬁsm,gémwﬂ’“@?&aﬁﬁﬁ\
ﬁ%xb%x@ix‘%xﬁWﬁjcﬁiéi 2 el R EITL X RPEEA

MM gy SR AR 2 o G E’“ﬁftic.@w? HER FEU‘* A ey X
o R LB R #F‘ HAp B> NP ERET 7 ) AR AR R BE R PR R 2 kT
SAPFEREE SXRPXRP 1P 24 FTIEER (1-day moving average ) ~ %
Bl P A 1-2 p T 35k & (2-day moving average )~ X B p % 1-3 p T 35k A (3-day moving
average ) » I 14 Linear Regression models » 47 % g % %= # k2 5 5 24 (PMjo ~
PM, s ~ Nitrate ~ Sulfate ~OC~EC) k& 2 § &3 % 5%+ (03~S0,~NO,~CO) &
w L#F] 1% (hs-CRP) ~ & x :}fq % (tPA ~ PAI-1) ~ 3§ Logl0 ##% {4 en HRV :}fq # (Logl0
SDNN - Log10 -MSSD -~ Logl0 LF ~ Log10 HF ) (HRV 47 {85 Logl0 4§ # (4 7 34 +: #
By e )2 B endp B o 287 1 2 Linear Regression models 33 £ 7 # # -
fu ~BMI~ 2§ 544 ~BER - ¥ S8

1l 37 BEAFNGFTHR 204 1“11?'1'?]"’ Lt 34% 0 TEE# L 623
g T BMIR G 260 EgppmB R LAY BRE > A5 RERE R BREE B
ERAAE D AR A g Gl K B (39%) T g E
KRB R E S ® (70K ) BMI BB EF 5 B d (26.5) fsk R4pth= 5 o
T 32 fibrinogen~ D-dimer~tPA % hs-CRP = /% © J&Ei'/m*#ﬁv” R R S B F (4050
mg/dl ~ 0.6 mg/ml ~ 15.8 ng/ml 2 0.6 mg/dl) » /B F T2 » BLBEFE T2 «
S IR M Ap R Rl m P R A R o



F1-FREAAFEZ 4 RE R AT T

Characteristic All CAD DM Hypertension
Sex, n 94 25 38 31
Male/Female 62/32 20/5 23/15 19/12
Age, year 623 + 94 70.0 £ 9.0 61.4 + 9.7 604 + 8.6
Body mass index, kg/m’ 26.0 + 3.9 254 + 3.7 265 + 3.5 258 £ 4.5
Blood markers
hs-CRP, mg/dl 04 + 0.6 0.6 + 0.7 0.5+ 0.6 02+ 0.2
Hemoglobin, g/dl 133 + 24 133 + 1.7 132 + 2.6 134 + 2.6
Red blood cells, 10%/ul 4.6 £ 0.6 44 %+ 05 4.6 £ 0.7 46 + 0.6
White blood cells, 10%ul 7.7 £ 8.3 62 + 1.3 7.4 + 6.4 94 + 125
Platelet, 10°/ul 2263 + 61.3 219.2 + 51.8 239.2 + 64.7 2162 + 62.8
Fibrinogen, mg/dl 368.6 £ 69.3 405.0 + 67.0 360.1 + 73.6 349.7 + 55.1
D-dimer, mg/ml 05103 0.6 + 0.5 03 + 0.1 05+ 03
PAI-1, ng/ml 715 £+ 269 623 +£247 814 +249 664 £ 27.8
tPA, ng/ml 13.0 £+ 154 158 £ 257 142 + 104 89 + 438

225F T BENFIIORABLMPZ2 FRAZFALAPF 2 FRANT AT
ot 7 AR X B|K f # & PM,( 17 1-day moving average~2-day moving average * 3-day
moving average Jk & 5 49.0 ~ 60.4 ~ 2 57.1 pg/m’ » B 113 A RE 2E TSR B 65
pg/m’ > fe % 5% PMyo 1997~2002 # T 35 50.1 pg/m’ 2. 1.0~1.2 & » 7= 4 % B PMy
% AL E T 35 50.0 pg/m’ 2 1.0~1.2 & «PM, s ¢ 1-day moving average-2-day moving
average % 3-day moving average Jk & % 38.2 ~47.8 ~ 2 49.6 ug/m’ > % 54 PMys
1997~2002 # T 33 31.2 pg/m’ 2. 1.2~1.6 i » % % B PM,si2 2R % & T35 15.0
pg/m 25338 oAy BEAPMusHRE AL KB >H o MOCRBER S BF o
Sulfate =% 2_ > Nitrate 2 EC RIAp ¥ # ™ o §F &3 2 F 4o NO, ~ SO, % > HER P B i1
RPN R SRR

22 ZFFRPEXAFERERFEEAFTTH

Air pollutants 1-day moving average 2-day moving average 3-day moving average
PMo, pg/m’ 49.0 + 28.6 60.4 + 31.8 57.1 + 279
No. 94 94 94
Os, ppb 25.1 £ 94 27.0 £ 8.0 26.0 £ 9.6
No. 88 86 88
NO,, ppb 254 t 12.1 258 £+ 12.8 27.6 £ 14.2
No. 94 92 94
CO, ppm 1.0 + 0.7 20+ 6.5 1.1 + 1.2
No. 94 94 94
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SO,, ppb 3.1 26 42 + 4.0 47 + 5.0
No. 93 92 93
PM, 5, ng/m’ 382 + 21.3 47.8 + 25.8 49.6 + 24.8
No. 94 94

Nitrate, pug/m’ 3.5 +32 41 + 2.7 42 + 32
No. 94 94

Sulfate, pg/m’ 42 +23 6.8 + 4.4 57 + 2.6
No. 84 67 66
OC, pg/m’ 74 + 4.4 8.3 £ 6.1 89 £ 59
No. 94 94 94
EC, ug/m’ 34+ 28 43 + 4.5 4.1 + 33
No. 94 94 94
Temperature, ‘C 174 + 3.2 173 + 44 174 + 34
No. 92 90 94

A3LMFPALBERMRLF RS LD R AR A 47 ERE T £ 8 BMI
POE (F/R) B FEE > Ai g L R 2 B RIS 6 DA TR R RT 0 PMys
F8IER h 4 2 5 203 f2 4 # D-dimer 3k % 7 P M £ (p<0.10) > & PAI-1 T %
A3 BEF 4P B 12 (p <0.05)° PM,s 7 1-day moving averaged &£k &+ % % 1 ng/m’ >
D-dimer #-3 4 0.171 mg/ml « PMys ® Sulfate " £ Jk & 3 4¢ 223 {45 4% hs-CRP ~ 5%
7% i 7 i 43 ¥ Fibrinogen § 48 B 12 > @ £2 PAI-1 77 "% § %% 4p b > Sulfate ¢57 2-day
moving averaged # ¥ )k & # % & 1 pg/m’ > hs-CRP & Fibrinogen #-7 *# 0.200 mg/dl %
0.188 mg/dl > @ Sulfate 7> Iday moving averaged 7 £ )k & #* #% % 1 ng/m’ > PAI-1 %
"% 0.283 ng/ml - PMs # Nitrate 5 £ Jk & 3 40 22 PAL-1 0™ "% 5 B FApRE o 2 7F >
PM,s® OC 2 EC £ PAI-1 e~ 355 B E4phf » 2 T % tg & 575 44 1-day ~ 3-day
moving averaged ¥ )k &3t # #% 3 1 pg/m’ » PAI-1 T % 0.188 ~0.334 ng/ml » PM, 5 %
H i A ik f 222 iRl RBC ~ WBC ~ HB ~ platelet s% it j& i i &7 ¥ 49 B 42

23 43 AL RRLRHBAMRIFAIFFRERRREAWES

Exposure matrix PM, s, ng/m’ Sulfate, ug/m*  Nitrate, pg/m’ 0C, pug/m’

11
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hs-CRP

Fibrinogen

D-dimer

PAI-1

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

-0.114
(-0.009, 0.002)
-0.120
-0.007, 0.002
-0.088

-0.007. 0.003

0.009
-0.645, 0.706
-0.026
-0.618, 0.481
-0.060

-0.736, 0.403

0.171* (0.010)
-0.001, 0.006
0.154
-0.001, 0.005
-0.019

-0.003, 0.002

-0.252%*
-0.568, -0.064
-0.267**
-0.488, -0.075
-0.003

-0.223,0.217

-0.132

-0.080, 0.020

-0.200*

-0.045, 0.004

-0.005

-0.035, 0.033

-0.096

-9.418, 3.666

-0.188* (0.013)

-7.044, 0.760

-0.172

-11.366, 1.862

0.135

-0.013, 0.051

0.185

-0.005, 0.035

-0.027

-0.037,0.030

-0.283%*

-5.682,-0.818

-0.186

-2.667,0.301

0.171

-0.638, 4.096

12

-0.086

-0.054, 0.022

-0.114

-0.069, 0.019

-0.144

-0.064, 0.011

0.025

-3.955,5.045

-0.007

-5.436, 5.053

-0.081

-6.211, 2.757

0.038

-0.018, 0.026

0.107

-0.012, 0.038

0.002

-0.021, 0.022

-0.244%*

-3.694, -0.349

-0.353%x*

-5.377,-1.607

-0.167

-3.062, 0.345

-0.055

-0.035, 0.020

-0.039

-0.024, 0.016

-0.111

-0.032, 0.009

0.081

-1.971, 4.559

0.065

-1.592,3.076

-0.005

-2.516,2.392

0.036

-0.013,0.018

-0.019

-0.012,0.010

0.033

-0.010,0.014

-0.216%*

-2.544,-0.090

-0.325%*

-2.266, -0.582

-0.314**

-2.317,-0.530

-0.040

-0.052, 0.035

-0.040

-0.032, 0.021

-0.112

-0.056, 0.017

0.090

-2.885,7.424

0.046

-2.443,3.879

0.001

-4.304, 4.358

-0.003

-0.025, 0.024

-0.035

-0.018, 0.013

0.047

-0.016, 0.025

-0.188*

-3.768, 0.130

-0.312%*

-2.990, -0.701

-0.334%*

-4.229, -1.101



tPA

Platelet

WBC

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

-0.060

-0.197,0.111

0.098

-0.067,0.186

0.091

-0.073,0.186

-0.134

-1.009, 0.222

-0.051

-0.623,0.374

0.044

-0.399, 0.615

0.097

-0.004, 0.010

-0.004

-0.005, 0.005

0.040

-0.004, 0.006

-0.009

-0.095, 0.087

-0.062

-0.093, 0.052

-0.059

-0.093, 0.054

-0.097

-2.248, 0.896

0.140

-0.253,0.876

0.023

-0.848, 1.015

-0.092

-9.276, 3.937

-0.157

-6.002, 1.317

-0.034

-7.104, 5.440

0.103

-0.038, 0.099

0.081

-0.028, 0.053

0.135

-0.033,0.106

-0.007

-0.999, 0.946

-0.081

-0.731, 0.391

0.030

-0.867, 1.080
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-0.079

-1.395,0.643

0.063

-0.837, 1.559

0.005

-1.000, 1.045

-0.010

-4.295,3.915

0.027

-4.104, 5.312

0.003

-4.025,4.148

0.059

-0.032, 0.056

-0.028

-0.057, 0.044

0.116

-0.020, 0.066

-0.049

-0.730,0.470

-0.113

-1.034,0.335

-0.072

-0.781, 0.407

-0.074

-1.001, 0.485

0.063

-0.370, 0.688

0.041

-0.451, 0.666

-0.043

-3.592,2.377

0.149

-0.534,3.476

0.090

-1.231, 3.066

0.052

-0.024, 0.040

-0.045

-0.026, 0.017

0.008

-0.022, 0.024

0.017

-0.404, 0.469

-0.062

-0.380, 0.213

-0.143

-0.511, 0.113

-0.044

-1.417,0.933

0.074

-0.464, 0.965

0.026

-0.867,1.103

0.003

-4.662,4.781

0.148

-0.741, 4.696

0.061

2712, 4.928

0.065

-0.035, 0.066

-0.142

-0.031, 0.027

0.013

-0.038, 0.043

0.048

-0.542, 0.835

-0.052

-0.497, 0.308

-0.141

-0.898, 0.206



HB 1-day moving average 0.194 0.208 0.114 0.118 0.112
-0.002, 0.046 -0.025, 0.487 -0.077, 0.248 -0.053, 0.183 -0.089, 0.284
2-day moving average 0.066 0.248 0.019 -0.118 -0.097
-0.014, 0.026 -0.003, 0.319 -0.171, 0.204 -0.125, 0.035 -0.160, 0.059
3-day moving average 0.007 0.145 0.129 -0.025 -0.010
-0.019, 0.021 -0.106, 0.366 -0.065, 0.256 -0.095, 0.076 -0.159, 0.145
*p<0.10. ** p <0.0.5.
EABAS LA PR R MR BRFBEA AR R AN
oSBT EH ~BMI~ T (F/8) F 58> APLAFRO0;~NO,~ CO-~
SO, % % ,},;}i;migécbt’xilvi/&a‘ﬁﬁ'—%“ BEmMME (p<0.05)-
24 3 FIRELRBFEFAEIFARFTRRRRFEAFES
Exposure matrix O;, ppb NO,, ppb CO, ppm SO,, ppb
hs-CRP 1-day moving average -0.112 -0.155 0.023 -0.136
-0.063, 0.039 -0.115, 0.059 -3.571,3.911 -0.094, 0.052
2-day moving average 0.249 0.230 -0.264 0.366
-0.026, 0.070 -0.041, 0.094 -6.472,2.018 -0.016, 0.145
3-day moving average 0.041 0.018 0.059 -0.094
-0.037, 0.044 -0.063, 0.068 -2.801, 3.513 -0.074, 0.050
Fibrinogen 1-day moving average 0.036 0.167 -0.136 -0.078
-2.429,2.799 -2.963, 5.878 -0.094, 0.052 -0.153,0.113
2-day moving average -0.337 -0.305 0.366 0.336
-3.820, 1.002 -5.099, 1.693 -0.016, 0.145 -0.024, 0.111
3-day moving average -0.228 -0.279 -0.094 -0.278
-2.891, 1.134 -4.981, 1.443 -0.074, 0.050 -0.178, 0.056



D-dimer

PAI-1

tPA

Platelet

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

-0.049

-0.730,0.470

-0.113

-1.034, 0.335

-0.072

-0.781, 0.407

-0.010

-4.295,3.915

0.027

-4.104, 5.312

0.003

-4.025, 4.148

-0.136

-0.094, 0.052

0.366

-0.016, 0.145

-0.094

-0.074, 0.050

-0.074

-1.001, 0.485

0.063

-0.370, 0.688

0.041

-0.451, 0.666
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0.017

-0.404, 0.469

-0.062

-0.380,0.213

-0.143

-0.511, 0.113

-0.043

-3.592,2.377

0.149

-0.534,3.476

0.090

-1.231, 3.066

-0.112

-0.063, 0.039

0.249

-0.026, 0.070

0.041

-0.037, 0.044

-0.060

-0.197,0.111

0.098

-0.067,0.186

0.091

-0.073,0.186

-0.009

-0.095, 0.087

-0.062

-0.093, 0.052

-0.059

-0.093, 0.054

-0.134

-1.009, 0.222

-0.051

-0.623,0.374

0.044

-0.399, 0.615

-0.155

-0.115, 0.059

0.230

-0.041, 0.094

0.018

-0.063, 0.068

-0.097

-2.248, 0.896

0.140

-0.253,0.876

0.023

-0.848, 1.015

-0.007

-0.999, 0.946

-0.081

-0.731,0.391

0.030

-0.867, 1.080

-0.092

-9.276,3.937

-0.157

-6.002, 1.317

-0.034

-7.104, 5.440

-0.078

-0.153,0.113

0.336

-0.024, 0.111

-0.278

-0.178, 0.056

-0.079

-1.395,0.643

0.063

-0.837,1.559

0.005

-1.000, 1.045



RBC 1-day moving average 0.242 0.196 0.133 -0.328
-0.024, 0.112 -0.054, 0.177 -0.049, 0.107 -5.890, 0.518
2-day moving average -0.070 -0.065 -0.134 -0.020
-0.041, 0.027 -0.056, 0.038 -0.113, 0.050 -4.225, 3.855
3-day moving average -0.059 -0.057 0.086 -0.121
-0.044, 0.031 -0.079, 0.057 -0.067, 0.108 -3.701, 2.083
WBC 1-day moving average 0.036 0.167 -0.317 -0.236
-2.429,2.799 -2.963, 5.878 -4.062, 0.443 -6.268, 1.698
2-day moving average -0.337 -0.305 -0.001 0.045
-3.820, 1.002 -5.099, 1.693 -2.316,2.306 -2.944, 3.499
3-day moving average -0.228 -0.279 -0.028 -0.047
-2.891, 1.134 -4.981, 1.443 -2.017, 1.777 -3.395,2.730
HB 1-day moving average 0.133 0.015 0.054 0.023
-0.049, 0.107 -0.112, 0.121 -5.491, 6.681 -3.571,3.911
2-day moving average -0.134 -0.316 -0.027 -0.264
-0.113,0.050 -0.095, 0.014 -3.297, 3.002 -6.472,2.018
3-day moving average 0.086 0.176 -0.337 0.059
-0.067, 0.108 -0.046, 0.108 -3.820, 1.002 -2.801, 3.513
*p<0.10. ** p<0.0.5.
25 43 PR R REFEIFARFTERARFEA TS
Exposure matrix O;, ppb NO,, ppb CO, ppm SO,, ppb
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hs-CRP

Fibrinogen

D-dimer

PAI-1

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

-0.049

-0.730,0.470

-0.113

-1.034, 0.335

-0.072

-0.781, 0.407

0.036

-2.429,2.799

-0.337

-3.820, 1.002

-0.228

-2.891,1.134

0.066

-0.010,0.014

-0.180

-0.013, 0.004

0.006

-0.010,0.010

0.098

-0.974, 1.683

-0.097

-1.206, 0.648

0.149

-0.587,1.573

0.017

-0.404, 0.469

-0.062

-0.380,0.213

-0.143

-0.511, 0.113

0.167

-2.963,5.878

-0.305

-5.099, 1.693

-0.279

-4.981, 1.443

0.015

-0.112,0.121

-0.316

-0.095,0.014

0.176

-0.046, 0.108

-0.096

-14.691, 8.803

-0.238

-10.762, 2.688

0.120

-9.544,16.697

-0.009

-0.095, 0.087

-0.062

-0.093, 0.052

-0.059

-0.093, 0.054

-0.136

-0.094, 0.052

0.366

-0.016, 0.145

-0.094

-0.074, 0.050

0.041

-1.777,2.155

0.094

-0.968, 1.469

0.073

2.017,2.711

-0.009

-0.555,0.535

-0.197

-0.597,0.247

0.261

-0.198, 0.641

-0.136

-0.094, 0.052

0.366

-0.016, 0.145

-0.094

-0.074, 0.050

-0.078

-0.153,0.113

0.336

-0.024, 0.111

-0.278

-0.178, 0.056

-0.316

-0.095,0.014

0.176

-0.046, 0.108

-0.075

-10.944, 6.893

-0.238

-10.762, 2.688

0.120

-9.544, 16.697

-0.096

-14.691, 8.803



tPA

Platelet

WBC

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

0.041

-1.777,2.155

0.094

-0.968, 1.469

0.073

-2.017,2.711

-0.009

-0.555,0.535

-0.197

-0.597,0.247

0.261

-0.198, 0.641

-0.271

-0.815,0.137

0.079

-0.318,0.474

0.144

-0.258,0.530

0.023

-3.571,3.911

-0.264

-6.472,2.018

0.059

-2.801,3.513

0.098

-0.974, 1.683

-0.097

-1.206, 0.648

0.149

-0.587,1.573

0.133

-0.049, 0.107

-0.134

-0.113, 0.050

0.086

-0.067,0.108

0.100

-6.023, 10.960

-0.075

-10.944, 6.893

0.146

-5.456, 13.407

0.036

-2.429,2.799

-0.337

-3.820, 1.002

-0.228

-2.891,1.134

-0.096

-14.691, 8.803

-0.238

-10.762, 2.688

0.120

-9.544, 16.697

0.242

-0.024, 0.112

-0.070

-0.041, 0.027

-0.059

-0.044, 0.031

0.209

-3.114, 11.811

-0.036

-4.149, 3.336

0.009

-3.970, 4.208

-0.253

-11.132,3.595

0.158

-5.299, 9.103

-0.104

-7.092,4.775

0.100

-6.023, 10.960

-0.075

-10.944, 6.893

0.146

-5.456, 13.407

0.196

-0.054,0.177

-0.065

-0.056, 0.038

-0.057

-0.079, 0.057

0.194

-5.582,19.487

-0.037

-5.706, 4.565

0.003

-7.367,7.497

-0.276

-19.500, 5.570

0.077

-8.873,11.344

-0.070

-10.896, 8.325



HB 1-day moving average

2-day moving average

3-day moving average

-0.328 -0.317 -0.112 -0.155
-5.890,0.518 -4.062, 0.443 -0.063,0.039 -0.115, 0.059
-0.020 -0.001 0.249 0.230
-4.225, 3.855 -2.316,2.306 -0.026, 0.070 -0.041, 0.094
-0.121 -0.028 0.041 0.018
-3.701, 2.083 -2.017, 1.777 -0.037, 0.044 -0.063, 0.068

%06 5 00) BREIRA i LHOR T F T R4 AR B A 4

PR

I PMys TR EA 3 4 275 1273 124+ D-dimer c03% % 5 ApBE 12 (p<0.10) > &
hs-CRP ™ "4 2|5 B ¥ An M 12 (p<0.05) - PMys # Sulfate 5 £ k& 3 v &2 hs-CRP
% Fibrinogen ™ "% 5 A F A M > & PAL-l sk B R B F A B >

Rl 5 — ke % o PMys ? Nitrate ~ OC ~ EC ¥ hs-CRP 77T *%

m
=

27 tPA 2. PP AR BE

FREFIM -

26 FRERAFBHLF LhE R K FRAALF S RFFRERCFAH

Exposure matrix PM, s, pg/m’ Sulfate, pg/m*  Nitrate, pg/m’ 0C, pg/m’ EC, pg/m’
hs-CRP 1-day moving average -0.466** -0.699%%* -0.481%* -0.479%* -0.451%%*
-0.030,-0.003  -0.272,-0.080  -0.204,-0.017  -0.142,-0.011 -0.237, -0.008
2-day moving average -0.185 0.012 -0.313 -0.272 -0.310
-0.017, 0.007 -0.042, 0.044 -0.201, 0.038 -0.105, 0.035 -0.151, 0.043
3-day moving average -0.301 -0.441* -0.501%*%* -0.341 -0.301
-0.020, 0.004 -0.126, 0.000 -0.173,-0.015 -0.096, 0.015 -0.150, 0.032
Fibrinogen 1-day moving average -0.377 -0.614%%* -0.308 -0.253 -0.276
-2.587,0.391  -36.152,-5.442  -16.958,3.793  -11.132,3.595 -19.500, 5.570
2-day moving average -0.073 -0.308 -0.136 0.158 0.077
-1.432,1.059 -14.124,4.006  -15.896,9.284 -5.299,9.103 -8.873, 11.344
3-day moving average -0.203 -0.482%* -0.414%* -0.104 -0.070
-1.730, 0.734 -27.641,0.742  -15.699, 1.269 -7.092, 4.775 -10.896, 8.325
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D-dimer

PAI-1

tPA

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

0.036

-0.010,0.012

0.387*

-0.001, 0.015

-0.044

-0.009, 0.008

-0.009

-0.555,0.535

-0.197

-0.597,0.247

0.261

-0.198, 0.641

-0.271

-0.815,0.137

0.079

-0.318,0.474

0.144

-0.258,0.530

-0.078

-0.153,0.113

0.336

-0.024, 0.111

-0.278

-0.178, 0.056

0.054

-5.491, 6.681

-0.027

-3.297,3.002

0.627**

1.707, 10.023

-0.441%*

-11.637,-0.634

0.548%*

0.137,1.907

0.055

-1.624,1.973

-0.136

-0.094, 0.052

0.366

-0.016, 0.145

-0.094

-0.074, 0.050

0.023

-3.571,3.911

-0.264

-6.472,2.018

0.059

-2.801, 3.513

-0.328

-5.890, 0.518

-0.020

-4.225,3.855

-0.121

-3.701,2.083

-0.112

-0.063, 0.039

0.249

-0.026, 0.070

0.041

-0.037, 0.044

0.036

-2.429,2.799

-0.337

-3.820, 1.002

-0.228

-2.891,1.134

-0.317

-4.062, 0.443

-0.001

-2.316,2.306

-0.028

-2.017,1.777

-0.155

-0.115, 0.059

0.230

-0.041, 0.094

0.018

-0.063, 0.068

0.167

-2.963,5.878

-0.305

-5.099, 1.693

-0.279

-4.981, 1.443

-0.236

-6.268, 1.698

0.045

-2.944,3.499

-0.047

-3.395,2.730

*p<0.10. ** p<0.0.5.

27 50T MR R RACRE F 5 R 8 R dptRAR B A A7 o 4 47 55 % 3 IR PMas
Z # & 4 ¢ 3% Sulfate ~ Nitrate ~ OC ~ EC & F £ 0k & a3 40 27 5 1203 f2 2 4+ D-dimer
e B G A FAMAE (p<0.05)> &2 PAI-1 ™ "% 5 BEARR L - PMys 2 H &8 & & 45
Nitrate ~ OC ~EC % & k& st 4c & (PA ik 3 F AP MAL - BB L BB AF L 2 5
AT SR T A F R PMys 2 H & 4
EPa g R BEF ML (p>0.05).

20

e 4% Sulfate ~ Nitrate ~ OC ~ EC & B £ )k & e 4o &2



£ TOBRRRERE LhT A G RAARL F A FRERREA H
Exposure matrix PM, s, pg/m’ Sulfate, pg/m*  Nitrate, pg/m’ 0C, pg/m’ EC, pg/m’
hs-CRP 1-day moving average 0.066 0.015 0.133 0.242 0.196
-0.010, 0.014 -0.112, 0.121 -0.049, 0.107 -0.024, 0.112 -0.054, 0.177
2-day moving average -0.180 -0.316 -0.134 -0.070 -0.065
-0.013, 0.004 -0.095, 0.014 -0.113,0.050 -0.041, 0.027 -0.056, 0.038
3-day moving average 0.006 0.176 0.086 -0.059 -0.057
-0.010, 0.010 -0.046, 0.108 -0.067, 0.108 -0.044, 0.031 -0.079, 0.057
Fibrinogen 1-day moving average 0.098 -0.096 0.100 0.209 0.194
-0.974, 1.683 -14.691,8.803  -6.023,10.960  -3.114,11.811  -5.582,19.487
2-day moving average -0.097 -0.238 -0.075 -0.036 -0.037
-1.206, 0.648 -10.762,2.688  -10.944, 6.893 -4.149, 3.336 -5.706, 4.565
3-day moving average 0.149 0.120 0.146 0.009 0.003
-0.587, 1.573 -9.544,16.697  -5.456,13.407  -3.970, 4.208 -1.367,7.497
D-dimer 1-day moving average 0.401** 0.416%* 0.458** 0.577%%* 0.563**
0.000, 0.004 0.002, 0.038 0.005, 0.029 0.008, 0.028 0.013, 0.047
2-day moving average 0.039 -0.097 0.194 0.253 0.236
-0.001, 0.002 -0.013, 0.008 -0.006, 0.021 -0.001, 0.010 -0.002, 0.013
3-day moving average 0.306* 0.298 0.453** 0.284* 0.276*
0.000, 0.003 -0.006, 0.033 0.005, 0.032 -0.001, 0.011 -0.002, 0.020
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PAI-1

tPA

1-day moving average

2-day moving average

3-day moving average

1-day moving average

2-day moving average

3-day moving average

-0.413**

-0.933,-0.081

-0.486**

-0.747,-0.194

-0.317*

-0.711, 0.004

0.064

-0.173,0.239

0.273

-0.028, 0.250

0.337*

-0.002, 0.318

-0.383**

-7.948, -0.094

-0.498**

-4.825,-0.759

-0.133

-5.543,2.948

0.041

-1.777,2.155

0.094

-0.968, 1.469

0.073

2.017,2.711

-0.265

-5.072, 0.632

-0.544%*

-7.500, -2.381

-0.411%*

-6.809, -0.769

0.004

-1.308, 1.335

0.366**

0.103, 2.690

0.251

-0.465, 2.406

-0.269

-4.447, 0.661

-0.406**

-2.718,-0.362

-0.443%

-3.132,-0.631

0.121

-0.815, 1.530

0.437%*

0.171, 1.221

0.294*

-0.081, 1.129

-0.315%*

-8.022, 0.411

-0.419**

-3.781,-0.570

-0.448%*

-5.732,-1.204

0.233

-0.750, 3.114

0.463**

0.298, 1.720

0.252

-0.297,1.930

*p<0.10. ** p<0.0.5.
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Epidemiologic studies have shown consistent associations between the exposure to
particulate air pollution and acute increase in morbidity and mortality, especially for
susceptible subjects with pre-existing respiratory and cardiovascular disease. However, the
exact mechanism is still unclear. The objective of this study is to explore the association
between particulate matter (PM) characteristics and toxicity to provide a scientific basis for
the assessment of PM health risk and the modification of the current air quality standard. The
study compiled and analyzed monitoring data from Supersite to explore the physical,
chemical, optical, and biological characteristics of PM. The monitoring data were also used to
assist human study and in vivo study to clarify the mechanisms of PM-induced health effects
and the impacts of PM toxicity. By applying several critical research techniques to this study,
we have achieved the following research objectives. For PM characteristics, the monitoring
data of aerosol Supersite in 2006 indicate that non-festival aerosol events can be attributed
mostly to poor atmospheric dispersion due to anticyclonic outflow. For the time periods of
festival, the high aerosol event in Chinese New Year is related to traffic flow and anticyclonic
outflow. In contrast, high aerosol concentration was not appeared on the day of Tomb
Sweeping Festival. Instead, the degradation of the air quality occurred a few days ahead of
the festival caused by the suspended dust detected by lidar and anticyclone outflow arrived
after the dust transport. For PM biological characteristics, the most prevalent fungi in Taipei
were ascospores ~ basidiospores ~ Cladosporium and Aspergillus/Penicillium, which had
significant seasonal variations. For animal study, the experimental animal demonstrated
significant cardiovascular effect after exposure to Fey(SO4);, NiSO4, Endotoxin,
Phenanthraquinone, and ultrafine carbon black. The magnitude of cardiovascular effect will
be influenced not only by dose, but also by the interaction among these pollutants. For human
study, the positive association between inflammation and coagulation factors and PM has
been observed among cardiac patients in high pollution day. Moreover, increasing PM, s and

sulfate were significantly associated with elevating cardiovascular endpoints. For PM
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exposures and respiratory diseases, after controlling for possible confounders, neither of
particulate-related parameters was associated with “wheeze during past 12 months” nor
“physician-diagnosed asthma”. Only PM;, showed positive effects but did not reach
statistical significance. In pulmonary function results, we also noted FEVI/FVC did not
correlated with any particulate-related parameter. Organic carbon and nitrite showed negative
effects to % of predicted FEV1 and % of predicted FVC among schoolchildren. Another
finding is that allergic rhinitis and asthma are negative associated with thin particulate matter
and find allergic rhinitis and asthma are associated with thick particulate matter. Furthermore,
the allergic rhinitis has immediate dose-response effect and the asthma has lag dose-response
effect.

Keywords : particulate air pollution, epidemiology, supersite, risk assessment
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ELDERIGEREFE S TRIELRR S F o 1 1997 £ 3 2001 & - ﬁr,?hhm Bl

ﬁfﬁvﬁ*

=)
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F'ﬁ#"j\jﬁ » 2 PMo & T EER 4 58 ug/m3o FETERLT R 79ug/m3° AN
W“ﬁ%ﬁ*iﬁﬁﬁﬁasﬁﬁAW@%%g4mfga,ggggmA+%4p
Mo FETHERP AL RS 3§ FFIHREZ AR F SRR AP 7 TR
B F AR (PR mﬁﬁﬁi@%f%%#)%ﬂAWW%UH%z@mvﬂwaﬁ%
T LE ;\EZIJJ:FTgﬁ;JA{ﬁa;—;* FAP LB S A o T 0 AFT T SR
it Rt ATk et R L
nb%@ﬂmxﬁﬁ)ﬁ‘ﬁ A RERFFEITLF ST OEY - ﬂ\,gzrm—u-%« R 4%{(7} 2
FARPELRBTLL STRELT mwﬂmj—ﬁﬁg CEETE RN TE
B A lfa;bu’:a\; il R Y e WP E NETE SNIE SN SN P YOy i‘;/?
B 2 B LA B B pete 2 yﬁ‘ﬁ;.&.:ﬁ 2o d bwigskmﬁa@ .
EFLPEEY ATEEY Y- ENC R FAAR LG A E S
FP RS AP B E P FTED > AP AL BT E (R
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-
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EINN e T N

> b

=

REIFARZPFRE - FPRrREL G2 8342 5- 8) ¢ > ApEy
B RR ek A2 Ok L ¢ ’f’zvﬁ%frﬁ%ﬁ.&iﬁﬂi&iﬁ%frf‘ Fe2owo B AR R K
Rl '?'#Ef’!:?"‘ 2 3p 2 CHCRRY R RER S FAR IR A
Btk BEERR /\’7)’7}% i&ﬁ‘k/?léi HEFREERTHEAZF &FO
lﬁr ﬁ‘ iRl E 2 g B R L B HE P 050 0 Tpe & TR IR A IR AT
BORIFERIE O IE S W S B S 2 H R BRSPS LR D
1EW'H—°

\\ﬁ

e 3
%

3. 8% %

31 Ay ¥H

ATV R - AR E A A A AL FEAFT T EE
Mo dr T8 ~ (VB ~ kB 2 4 B E iR AP 0 T L AAH R R A B b
S GEN I E Py e R R LS L L
B RGPEL 0 R T ST BRI ) €S b
ek 2 R IR FE N GG L REE m#&"#\i:—‘f“ r"»"%‘r?ﬁ; o AFH
LU SPEE R SRR AL &”*ﬁﬂM’HMﬂ?ﬁ%@#ﬁ»aﬁ%é
WATIER MO R 2 R ¢ R INE L E G G R v i Bk
Atk FHTT LT F rr"?‘r’fﬂ"—?iv G o L T - D AP T T
Fod P 0 AFTE T VB T O AR BRI 2 Sk B AR AT RE S &
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“'ﬁ@& i"‘#"'-i']‘l}_ ni'c}';_{.:]@_ #;.g:%,].i i#{'#"l’i
EEE R mE = Fog By Rk# 3 Hm K iﬁ.% LR 8.
A% F 5 S Bk F 5 ¥ PR BRKRE AL PR g iipl sk 2 1 b
&’?g'vn’ﬁ.;%‘fi f”#;"vﬂ_’;.;}*‘fi 1’7”»’(7}2—3‘.%54‘%?} Th %% AL 30k A7 #l*}‘fi?#’llifg
= =y AF SR X EHE2 BplE TR B R P
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32 By
3.2.1 Aok d i

(1) Mok gt

ERIE R
T e A AR AL R SR R A T B B e X e R A AR
BB R EER ) S Ao T (€_0.013~10 um)E * F iE i > 3 4e b ERIT - SR
PR s vy L REFNTREIERF A F Y T LR o
T i AR AR BRI R 2 F A ATAAMERRE S 2 - Wik FRERAE
PIR-FRRAFZAIT R~ F AP TRIR -~ f Mo pe @ o 5 RR -
FOBEP RS T ERIR M Mo A AT AR R E -

(2) kid & s ek BLip|s Bl

i (LIDAR, Light Detection And Range ) # 3 # 7 £ (Laser Radar) &~ f& 3 &4
mv'o%‘fﬁﬁ/? &L o ’Ex%ﬁ Eteng :fﬂra"Iil:i’P\—"\é’% Moo T A e ek ke kB Hge > ¥
A RFIG AR ZREITRGuERIP he AT Y ki k- B Nd:YAG %
ﬁﬁ?%ﬁé%%’%%ﬁ%%%ﬂ£éf1%4mﬂﬁﬂ%yinmﬂ&%p3ﬁ
by kad kAL P aEL S 323 F B R IF ok o Rayleigh 22 Mie #g6F% ~ §
FOAG iR R R g A0k 2 i) IR 0 d TR R o R4 47? g A H B

L B

ﬂ]:#,*Lbﬁﬁfj',lo%'rsq,\,ua}emifira%f"’;\% rEF R R KR L R

nm (% °

. g
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B G A 2 E R RIS AR RBRIT o B 00 2 e @ RIEDATEAL BRI AR BE
¥15212 -

APk ZRARREZ AP APeREFEFTER ¥ L2 E FBAT
B (Alternaria f= Aspergillus) 4 %2 4 % (endotoxin) o & E 3z + 3R i > i
i# * Burkard i § 432 + $#% ® (Burkard Seven-Day Recording Volumetric Spore Trap,
Burkard Manufacturing Co., Rickmansworth, England)i& (== i ? i@ = % dha ¥ &
Pho 22 o e R 2 AT e B TR E Y L AR IR AR A B R
EFAIHERODP T EFREHRE UEE L ﬁi@ﬁ%i SR SR X ey ulb) W g T
Burkard i# § 23 F R Bann € 5 10 liter/min > #-37 § p 2mmx14mm i v P
>t F P REACRA AR AR AP %P (Melinex tape coated
with Gelvotal solution )e £ P % ¥ A F 2 28 d HFHRBP B > E 3 E P2 KA p7F
FEBPEZANETRHRT RV RERFR (& ) —?«J?; v AW E T ET GO
Rp@efipld b > 4 d BERY LFRMBETL e T 2B 2 kR -

(4) FHA AT 2

T RAsF AL auE 2 F 2 0 % * Microsoft Excel o 45 i 2T R B2 FALen
Bt e 7R * SAS (SAS Institute Inc., Cary, NC ) % Sigma Plot ( SPSS Inc., Chicago,
IL) 5e3- 94 o Mok TR A7 0 2 §F A EA (R A X R R F %515 ) (m,
mmn\%ﬁﬁﬁw@ﬁﬁﬁéﬁﬁﬁﬁ%%%o\ﬁ&#ﬁﬂ@%?ﬁﬁi@)wﬁﬁ%
MIZF STERREDFHEFILFER (RAF# 5L RPEE) 2 OCEC (47
WAy R ) (7L IE R R FF o 4 Aok T A ’f"r“f 1A fy A
BFEEL  RETRIEASPAR2LAG  ZHFEHEIFFETE P2
PRSP EF RFFE A FEAPE ML 0 AR KR o XA
Exponential Correlation Model #3741 & 45 % # #7113 = 2_ 48 B }+ (autocorrelation ) e

322 AHEE 1

AMEF LS 7 s R R BREERIPEOBRLIFLH R ER 45k B 7
#%“wﬁ%eﬁ*vkﬁmwﬁ@f%ﬂ+i<@L@ BORAmL & B
WA e b TR S R % PAslch el f R AATHRE D ¥ e H
AL T e B R iR AR f’rﬁ*—%j BRLEEGF A AT 0 R ‘3 & p }3"}1‘?‘]’_\1’;;‘1’% ¢ o
e~ i) o~ R P acdp iR e ¢ fibrinogen ~ m R S ed B[R R E A (
tissue-type plasminogen activator > tPA ) ~ x % & F-v 3 fREF R 5 1 AP A % - 4] (
plasminogen activator inhibitor » PAI-1) » % e g g R C-F B Hy (high
sensitive C-reactive protein » hs-CRP) o & F7 5 ¥ 14 o A2 B P2k 2 ok 7 § 73 4 1%
PR RIF A e 45 PMy » PMys ~ PMas = 4 ¢ 7 3 #8¢ (Organic carbon, OC) ~ =~ % &
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(Element carbon, EC) ~ 7' ¢ @ (Nitrate) 2 fifk @ (Sulfate) & FfL ~ w2 FRAEF

FRFHR RRGVREIHAZZFAAFRBE - FTHAN G BRI

%ﬁ“ﬁfﬁﬁﬁaﬂw’&mk PRBEl I 3P m2Z T f 3 Ay ERIFH
BEZFARFTHEL —#ﬁ%%?ﬂ‘:iiﬂﬁ?ffb?/w\’f’? °

323 &3 2
(1) paiise B8

OFAREE ¥ 200g cnp FHE B BA R HLERFFHRBPFZFL P v
Bl FRA RN FHRLBEE TSR FERBL I v P b Ak s R
(Lab Diet 5001) > & ® i/t KAk « PR BB F Z R R R H] > D LHAN
K NEATORFHEA R AR TR VB IMEEEERE 0 ¢
FEXR BB cDiE B -

w4 & a4l ([NiSO4]= 263 pg/0.25ml 12 2 526 pg/0.25ml) ~ £ s 4
([Fe2(SO4)3]= 105 pg/0.25ml 12 2 210 pg/0.25ml) (6)~42 kit = s 2. (ultrafine Carbon
Black, 14 nm, [ufCB]= 2870 pg/kg) ~ frimF i + % (Endotoxin 500 pg in Normal Saline
0.25cc, LPS, Escherichia coli 026:B6, contains not less than 500 EU/mg from Sigma, St.
Louis, MO) (7) k% iRi&i7§ gL % - ¥ *t - 3 & > Phenanthraquinone (PAQ, 15
pg in Normal Saline 0.25cc) (8) R iFip #4k* kv % 5 %ka d * &4 (polycyclic
aromatic hydrocarbons, PAH ) = &2 18 7R8> ¥ 18 0d 51 F Rz ok 9 e i
o F AR PP R DR I F AR A B LR R F R
(forklift-derived DEPs ) » %74 31 &F ik B p > £ B K 73% % & (National Institute of
Standards Technology, NIST ) » % &4 51 & jich £ % 5. (standard referenced materials of
DEPs, SRM 2975) -

(3) wr ¥4 %H

#2132 EiE R F AL B (model TL11M2-C50-PXT, Data Sciences International, St.
Paul, MN, USA) 11 £ fis= 3\ g jpl e 38 47 B4 » B S S 4 RE N 150 1% 2 T3 ghsdp)
EARBZARTAPRFRELFHREF o FWE - CT R -ER LS IE—’_;-*‘
oo A1 H R TI R o e BT R R D4 B s B T IBM B A T AR A AT %
AR ERTAREPER L4722 c FHRLFFAPFLER DSI 27 28T 5 ch
B UEFEN 2R A BN FREHE CHE TR Bk 2R
¥l H o RR AP HP £ % 1 (standard deviation of normal to normal interval, SDNN ) %
= 3542 RR R #p & & % (root mean square standard deviation of NN interval, RMSSD) » 4
% % 5 LnSDNN 4 LnRMSSD » 12 % & 6 | pE3-% - £ T30 § RR AP E (
Average NN Intervals, ANN ) o« § Bl eFB~8 47 5 5 1000Hz » & #+ 8 {ofl i B~ 5 47 %
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& 250Hz > Hfci=Ftd IBM B A L hedp F B3R A G T A 4T o p 2R
e BRA BN N A A EE R T AR B T D kR 10 X 0 A 2~ B e 1Y self-control

FTRAGEFED EG *“3’5@“”’% B AR 025cc 2 F FiBL o TN
BORA R A magiE 72 ) pEIT G éﬁﬁﬂ:ﬁ”“‘”% ¥ - ek - RS FRK

AR iR 025cc 2 R Mzwiwm 720 PEIEG R BUHE o B EME R
Bk Bk B BcRdc B 22 2 {4 > % Pentobarbitol & 7 & B RRAF L T LA B B

® F 3 4R34 o & {812 Generalized Estimation Equation B feif B3R A ERFF 0B
L RSk Bk

3.2.4 v d 4
(D) ZFFAFHEFPLE = THREEPMEFY

AEFAAELIREY BRI F AR BLT SRR B fﬁ w%w’%p
;’L" >R R IR %‘f,ﬁh‘ﬁﬂ ’F’l“f'ﬁ. ? 2 ™ % ,r.}%fﬂ? g o FLE b2 A2
029% :EPB-H ¢ 2002 3 2004 & Hp FF>t % LA r-?«)%‘l‘%”T’*‘*Ef?’)L'ﬁ%ﬂ&&%
FoL R G B A U R Ip R B R AR E DB ATIE R K(ICD-9 code 477 )% § 7 (1CD-9
code 493) %A - T F AFFTH L‘.‘B"" e R T F SRR AT BRI TR
R N L ARl o 1* 5P 3 ¥ 1* CE R M- A2 WA X2 T FEAER
Eiﬁﬁ%%**%ﬁ%”¢ﬁ°¢ﬁ§%fg:
o % Factor analysis JE&F PMio~ = § i #& (sulfur dioxide, SO,)~ ¥ ¥ * #
(NOx)~ &% (03) 2 CO%ET B%®; "}}E‘.ﬁﬁ 0.1pum~10pm 3 31 FFk s i
AR o
. %?ﬁw@iﬁbﬁ;%a%ﬁg%~w—%aw&% TEAARRS S
B E R RNBESH SHLERRF -
o MPFER R FIMEA 472 R B;i* A BT S RE FF 0 B apdlie 2 &
Vi*pki‘g’:ﬁ ‘%%liﬂ‘i}'ﬁ&gﬁ@ém% Rl Eﬁ AR 'i} g X s a— X
EmA R2ZZF A EBRHIREERTE I PEE H OSHEHERE -

e

(2) % ‘ff:% Fqu,}l;—hg]:‘ ﬁ‘gp%ﬁp,} f’?#ﬂﬁ’:g’ﬁﬁﬁf

AT UL R ERLORY B LT HEM EER SRR 2 v R A
H e R AT R BT o F] 5 ATEGR] sk Y AT B iRl sk ek e B T R TR G
RECFEDER S IFRYFL LN G R IACRI A Y IR L R
FERASAER AN ERITEY Bk TR R S R RERS
Bod BIMEFRIRFAMELFALER Il PERNEE - BB G
International Study of Asthma and Allergies in Childhood (ISAAC) R ¥ o A& 3 125 5
RSB ITEERE p R R j‘//t.h:'z S 34 5L PR o W 3 Hh;}ﬂﬁ__g A JF R (forced
expiratory volume of the ﬁrst second, FEV1) ~ * 4 3 £ 8 (forced vital capacity, FVC)
2 FEVI/FVC % - FEV1 . B 5% > 53 ET > & TE P& e sy [ & chepis
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Mass Conc. (pg m )

# i dptk o FEV1 Bt FVC eh- 380 > 2193 o< o] @ B > & % %FEVI £ 3 75-85%2
B < FEVI/FVC ZAp§ € & en% 5 it g 4% > fofk + # 2 FEVI/FVC v B2 3 - 3 70%
KRBT FHALTFIIEARRE ARER Y DRFORIARS ~ RIS IR T
(FARR 3D A 2 B VERs 6 41572 R o LB RMORE AT AP RA R A AL
RIFE R TR E W g iR m#a Bt o 3V F R & VRO AR A 4T 2 B F B
FOREZF AR E LA ERIZ 2B IRARM 2 St AT e

2L kg 21 2/
4. F5%BH%m

4.1 pokde i 4F e
4115 /P

FHEELALE FRLEEARE A SR RS ES - R AP EEY L
30 199 > AREFFFILRESF > FL PMoEREB | FFL 268 ug/m’ > P
PMig % | FEER 5 288 pg/m’» d ST P sb @ b o 0 FIpb 00§ 2RI 1T 5 2] A
B tpiz @ b gRer LAt how B S0 boag e R XTI B fFff o - § 1 % (nitrogen
oxide, NO) fr- % i* g (carbon monoxide, CO) P T T KEMR > FLE
ORI 19 p BN IR I AR nfué‘%;» FAR = BT 35 PMyg
BR L PRER B 331 pg/m’ o A B B B B 3 e kBRI R T -
KL A BB BB R 30 19 p )%F’“%tr-’ FAEZEETFE 2w
Mok k B oenpgLip) 82 sk id mly sk B AF HoEL iR ""5‘.1_3?14— Rengiv 4B > & 15:00 pF
PM ok & i 7] 284 pgm™ > /<8 1 (a) ¥ 11G e Bl BT R e 0 0 PEE S R N ik
A e iR S 2T 20% 0 B o ) B HE PF X F MOk A & S 4o ] (b) #7% ° &
AZVERTYR > oA ZHERE O CRE T R ERIIIR G KL D

Ol AT

(a) (b) 3/17-318, 2006 Depolarization Ratio
—m—Fine ——C oarse ‘ ! ’ i ’
250
200
150
100
50
N EIN 1

0 . . . h . . |

e © 2 o v o o o © o o o »

S 2 2 S = S 2 S : 2

L 8 A& &K = ¥ & ® L 8 & & =

] =) — — ] =) — — ] < — — ]

: : : :

= ®© = =)

— — — (o]

Day of March, 2006

W1(a)3?* 17 B 20 p 42 (coarse) 22w (fine) ek F R EAR Gk ™ (b) 3
' 17 p % 20 P * F ok #h¥& F (Depolarization Ratio):r s fF 2 3 B 4 #
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FoORVEREED L4200 3240 21p c 2BRFFFRERE S 0F
PMig ik & BB -] PF 5 148 wm’ > P PMg b /[ FEER 5 179 wm® » 5§ 2 ik b
w5 A RNAAR TR P e A ¥ bz *2% EA AN § SRS i#
Ba oo XA P o NO fo CO » gt P T3 hF i SFE L S5k e 4
P20 P SEAIRE TR ¥ 2 BRI PM kBl FEER 5 168 wm 0 A
KR B L 1o Ak pplids > d 247 18-19 p 15 % 12 PMys 2 i > OC, EC,
PAH 2 i B % 5 44 cnh RIDER 2 R LK Ba 3 BEhp gt 41 20
PR Eiseiok (PMgas) BR 2 > P 255 F > B al A h 77544
A PRATH I AR Mk R o ki LR TR EE T MOk th IR 5 BE F B B 4 o
Fpd B e A S B A s 3 AR Ak 2 b (1~2.5km) 0 R F
SRR EERC) (F2aiB2d)e-

E

~~
I MH —— WS -
@ ~ ‘—G—Coarse +Fine‘ E 15 ‘ ‘ 6 2
"2 120 ®z " s £
50 100 5o 1
S 80 = 3 03
S = 2 (="
= 2 13
o 40 Z 0 £
§ 20 & S =

= 0
41174720, 2006 Depolarizaton Ratio
() * ' i ' : (D [ ——%¥c = PAH*100
[ 1| s '?E —oc—0C - --A- - - Nitrate

: . i

4 t | a2 Al

=

=

? I 0,15 E

-

=

X} )

(5]

=

)

0.05 '>9

Day of Apel, 2006

W2(a)4® 18 p % 22 p e (coarse) £2im (fine) Mk FE KA chizp R (b) 4
T I8P X 2P REMWS)ERLEBAMHFERFSE® (c)49 189322+ F
Mok ¥ 5 (Depolarization Ratio)spFF2 3 R4 F (d)4 ? 18 p 3 22 pAER
(Nitrate),7 ## (OC) ,~ % & (EC) Mk 3 % %5 4 S (PAH)KE & criZ pr & it

412 FFRG R P

EHEPF (172 28p330pP ))PMysh T3ERMUEFA—- 24 = (17 29~
30 ) #aB 0 HPMps i A - ~ R R EAEBL AR R E 2 SO, i‘ﬂ,ﬁ% #
TAFPEZENRCOZ2 O34 {{Lwﬁe\égj%ﬁﬁ BE o R B4 R 4
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Voo KERPRFERF ke PR ABRAAT ARG 'Mi*] RS ATk &
F R RFATELRL ﬁ##%% BFPEHF (47 3pFI5p ) EAE
RITE P FREY Y TIOE T 0 S Mo Ty > R AR A KBRS NFS 0 10
ﬂ’wﬂmﬁs%x Jﬂ‘— %4 CO * NOx ,},e)i:snﬁmlri“ feth S EFP SRR
FABERFED KA S ER AR s i ;ﬁﬁigﬁg@ﬁagag@

o

4.2 Hepd FE

SELED THRERINPENT REFRE S ARk S ER Y - LA
FFEHHRFLI Y 10~17p2E 3P I8~21P » % RVAEITFHFEFFHFR L 47
20~27 P o R F FRFIOT RS AT N0 VR R FATEAL R ORE L3
719 p 12:00~3 % 20 P 10:00> 2% 4 % 20 p 7:00~4 * 21 p 12:00 ( p#~) B-dix
33 )0 AF FARLFENGAPREZIIANRKEBMBDERFRF HKE? 5D F
(8/5~8/9)» 1% 7n ~ {5—- BFAILL = X mﬁﬂ\ KRB EFRERTEZ - ZPpFFE
IR BEFE ORI EERLA GG 0 EARF Y AF LI Fi
Ascospores (+ # 3¢ + ) ~ Cladosporium ( 4 <3¢ + f) ~ Basidiospores (43¢ + ) %
Aspergillus/Penicillium (g F/F # 7 ) & 2005 £ HZ RIS - R B 3 57 ki) A
ERME o BE pﬂia—r 2 # LE Rk AR o 5 - ) R Y F(3/19~3/20)0E
FERE T2 P AR SV BB (4/20~4/21)> B E Fe + ~ Ascospores
Cladosporium f= Bas1d1ospores gk R 4 21 p P&t 2 Aspergillus/Penicillium 7
ERM A4 T 200 g c APk XA Iﬁ;%ﬂﬂm@%%ﬁ v BT 400
28Pp~5%12p ~7T 2 1~15p 2% 92 1~15p:EFo ,,_,.pﬂ@ﬁszlﬁrpfixy N
T RBEROSATEE A Z o R T 4540 Alternaria alternata (% 45 /) BATR
Altal  FIAF5{ R T R AR P M E R FPeza Afr 59 ¥ - AY

E 7 Cladosporium herbarum( 4 4<32 + ) chiac it Clah 1o 1395 4 7 %8 % 3 3
gggg * IR ek Ak B T M i P& P> 2 Cladosporium herbarum #fe gk ¥ gk B
(T35E % 0.0440 ng/m®) P 28 8 »tamdpde® kA (T 35E % 0.0095 ng/m’) o

2200
2000 —— Total Fungi
—— Ascospores
1800 —\— Cladosporium
) Basidiospores
1600 r —-0 - - Asp/Pen
<2 1400
g
6 1200 r
—
o
@« 1000
Q L
§ 800
© w0 |
)
g 400 B JA
S A
200
0
Vv ‘7 O % O W “
\} SN N D O, \2 '\/
dQ\"’)\ do\"’)\ (o\"'}\ ‘o\“)\ ‘o\“)\ dD\") da\”’;\ Q‘0\"‘)\ ‘0\“} ‘0\“} \\ ‘o\b(\ ‘0\& ‘0\& 60\& > \b‘\
NEEFNSNY NdlFN) RN N
O I I S S I I S S "\z"\z"\»"\»"\»"\»’b
Sampling Date




B3 2006 ARFHLPPRIEFHELLEFHRRBN
43 *qgE P

AFE 14&'“??}5'»%7‘}%%& R R S SR A %H*f"pﬁ\ffﬁi‘ﬂl%ﬁf\ffﬁ;‘%
ﬂ';@.&—*"‘l 25-38%2 31 & (% 94 rv;»/E—*F{)’ FraHARNTR2ZTE o SREAR
?é»i?'lié«“iP'ﬂﬁ*G“A\ B B R B R B A AP B > AN RT R
BAR P PERIT MR F AR EREE S RBIpRBIP AL 240 E‘*ii':li%
& (1-day moving average ) ~ X | p » 1-2 p L35k &R (2-day moving average ) ~ X
pa 1-3 p T35k (3-day moving average ) > I i g oS A 7 94 o R HOP %.—'F%
ks 75 24 (PMyp » PMys ~ Nitrate ~ Sulfate ~OC ~EC) kR 2 §F iz 7 54 4
(03~S0,~NO,~CO) £ s s e~ ok -] 47 ~ % L dp # (hs-CRP ) ~ 4 3p # (fibrinogen >
tPA ~ PAL-1) ~ s f247 # D-dimer 2 ¥ chofp B 12 o 2 94 = Bl @~ 41§ 34% » T35
Ed5 623 0 TIOBMIRI A 2600 RHA R T AL BRI LB H TR R
W2 B BAREF? AT 2 AR BIORROR R H Y R (39%) T
¥ E &1 Tk B % f‘}lisﬁ, %58 (70 % ) BMI 'M%ff\«ffﬁﬁ 253 (265)° Ax
;,’%;fﬂ%%— ] ’li”lﬁbrmogen D-dimer ~ tPA 2 hs-CRP & ;% ¥ ,}a)iium*;l*fn” P Ilis%
H e EBE (405.0 mg/dl ~ 0.6 mg/ml ~ 15.8 ng/ml % 06mg/d1)’7f}%ﬁf§«}?5,&'%f:&’\ ' B o
REFE 2 Ak Bp M R EP LS (4 1)

1AL RFACENE S BEER EHEAP TR

Characteristic All CAD DM Hypertension
Sex, n 94 25 38 31
Male/Female 62/32 20/5 23/15 19/12
Age, year 623 + 94 70.0 £ 9.0 614 + 9.7 604 + 8.6
Body mass index, kg/m’ 26.0 £ 3.9 254 + 3.7 26.5 £ 3.5 258 + 4.5
Blood markers
hs-CRP, mg/dl 04 £+ 0.6 0.6 £ 0.7 05 £ 0.6 02 £ 02
Hemoglobin, g/dl 133 + 24 133 + 1.7 132 + 2.6 134 + 2.6
Red blood cells, 10%/pul 4.6 + 0.6 44 £ 05 4.6 + 0.7 46 + 0.6
White blood cells, 10%/ul 7.7 £ 83 62 £ 13 74 £ 64 94 t 125
Platelet, 10°/ul 2263 + 613 219.2 + 51.8 239.2 + 64.7 216.2 + 62.8
Fibrinogen, mg/dl 368.6 + 69.3 405.0 £ 67.0 360.1 + 73.6 349.7 + 55.1
D-dimer, mg/ml 05+ 03 0.6 £ 05 03 £ 0.1 05 %03
PAI-1, ng/ml 71.5 £ 269 623 + 247 81.4 £ 249 66.4 + 27.8
tPA, ng/ml 13.0 £ 154 15.8 £ 25.7 142 + 104 89 t 48

By ARy % iE'J—fg # #% PM) 17 1-day moving average ~ 2-day moving average %
3-day moving average ;& 5 49.0 ~ 60.4 ~ 2 57.1 pg/m’ (% 2) > B ML A R g E T
I E 65 ug/m’ > e i 5 PM 1997~2002 & T 35 50.1 pg/m® 2. 1.0~1.2 & » 7=
%% B PMoi2 488 & T3aE 50.0 ug/m’ 2 1.0~1.2 & o PM,s ¢ 1-day moving
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average ~ 2-day moving average % 3-day moving average Jk & 5 382 ~47.8~ % 49.6
ug/m’ o % 5 PMas 1997~2002 £ L 3218 31.2 pg/m’ 2. 1.2~1.6 & » % % & PMys i %
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