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Background:

Rapid increase in asthma prevalence, especially in schoolchildren, caused not only
medical cost increase but also substantial health hazard. Therefore, careful evaluation of the
respiratory diseases was needed for further studies. We plan to proceed the study of
respiratory allergic diseases and discussed health effects caused by environmental exposures.
We want to perform genotyping of genera population and specific asthmatic group and
compare their data with foreigners. We aso want to know the attributable risks in outdoor
particulate matter and relative risks between different genetic groups.

Methods:

We use two methods to evaluate the effect of exposure on the respiratory allergic
diseases. In the first method, daily registrations of respiratory allergic diseases will be our
study population. The effects of particulate matter real time or lag exposure on the outpatient
number of respiratory allergic diseases was calculated by time series analysis, factor analysis
and multiple linear regression.

The other one method, middle-school children from 11 different outdoor particulate air
pollution levels will be our study population. We plan to perform questionnaire survey,
pulmonary function tests, and oral mucosa sampling for further genetic susceptibility analysis.
Interactive effects between particulate air pollutants, genetic susceptibility, and asthma will
a so be assessed.

Results:

We find allergic rhinitis and asthma are negative associated with thin particulate matter
and find alergic rhinitis and asthma are associated with thick particulate matter. We also find
the allergic rhinitis has immediate dose-response effect and the asthma has lag dose-response
effect.

Among 11 middle schools from different outdoor particulate air pollution levels,



although we can’t find any association between particulate air pollutants and respiratory
diseases of school child, the effect of gene polymorphism on school children’ respiratory
diseases are truly influenced by different particulate air pollutants exposure level. We can
presume the interaction may exist in particulate air pollutants exposure and gene
polymorphism for this reason above.

Keywords. asthma, particulate matter, pulmonary function, genetic susceptibility



FoOoR R R o9e R ek

4

4

4

4

4

4



RO R BT N 2 BB B B o B B RE B e B Ak S R B F
SAO BV dog e {FI R RO BN PR R A B R F G EE A B X
HuFEE a5 A QAP - R F e § fRa i d o]

Vo G BRIEF AR AT FIF MR L BT TS R 2 Bl i s IR s o

BAWRERLDRFIME I G ET L RRF] LG BT L
5% [1-4] - 5o ézgk:};} IR 3 AR FALY (2 HERIFHER N LW =i
FE M2 -F R NEBEFI R ER LT RN G APD SEgE ] S
SOMT O ARBOTALF AR EFLFHEFFSBARAPME -

S H AT R R R B R AR (2] % 2.5um 2 A
PM25) FIE s < it Fa L a s 7o A MRS L A PigE g T
AREERETHIRFFE2Z-[5,6]  RAaFEEGREEM  AFELE R B A3
AP REFRERY ARG AR GEITEER BRI R EITIc T 7 Bl
AR R AT R JRA PR AL TR % 4 T A S A KT RARM 2 £
st g

AFTHREFT BFEHEHTRPN oo ER TR ER 5% F R ERRED
7t F T fEa :%ﬁd ERERTFERMBRA FR s g s Bl /,%ﬁd %
REHRBPNFE Pf S iobAa b iR AR e e A T
®pF F A B EAR S LATE B RS F LR ERASL AT F LT R
B pd LM MR F AR RIS g A L2 PP &7
FATIEREHET LT kel -

%ﬁé RO G TGRS BT AR ASO VEELATFFIERERAEZ

BT (Er S R AR F A B R R RS F ST MR Rk
E2BF AT T IORD IR RAL G B A IR TR G s e e



In

1y

LR EP DR RFCRE EERUE R EN R, SR
" ok AL e ip] 2 ) 7@%ﬁi%ﬁ%%%ﬁﬁ%%ﬂ%ﬁﬁ*ﬂ%%%ﬁ&

oo SEATEE R X PP A i S R

o

’ﬂ*t—*?

ME R g ERORY B AT EMEFR LR T fRE 5o 2 Al
FRZ Ry FBEHH RS o BD ] HORA R R R 2 ik 3
FARF BB TRE R B £ F 4 @ e b5 i
AR AR o

VRGBT R ERY FE v ik P DNA R ERE
4 F & PCR #-2 2z = {5 » #f 1 RFLP (restricted fragment length polymorphism) -
Y045 AR A TGN oo A TR ¢ d L et e kAL B AP M A
¥1# % GSTP1, GSTM1, GSTT1 -

FAAFALZ R RY F4Fof B L B A7) 2 0 20 him el e
PSR LA FEARMEEIF TAERET > AT R BT AT
Poh RIS GRS R R 0 0 R AT R T 505

Ak B HRG -



N S

i

xR - BRI ER NTEFIFEOF L FRAFERTRETFT
£ A g B9 @Y ) hE § AR g B R B TS B AR R

AR X MHs BF o vheRE R FE A AR G B T E b B A S TR R

ol

=
ABBFFERIFF E R E* NS o

%;—:}? m;ﬁ;/z{{’ %Vr}"‘u
HBHFA B A IR P2V IIRT ér‘m“f‘ b B AE 5 e F 1 &8 7
G AEARFEZAT O FRZEFIRE ?’Pl’é,’(&‘\%ﬁ“figﬁ%?]?’iﬁ ﬂ H I A2 ¢

Few B RG H eenfR[7] PR FHFF e RS B R AR RE Rk
Fom bR M AR e R B R 5 R Y T T F 5 Rdpih iR £ o4 0
FicF 3t p 2 - 3 PRE o - BN AR GRS TR 0 R ok R
P EG R MG bR ROR R TARAT 0 PM10SZ EAE S 5 M(g - T

- BEE 2 A O] ol AePM2.5 0 15 = S0 R A F hap i 12[9,10] -
iR F AR FE R M R E R G - B4 N R 302>
NO2+ O3~ PM10% % 4 i5 A 4§ #sc ek [11] o 22 R 3% % o Bokis 4 4 g1 ed v
Fop Ry R ehd o b E R B4 o f gy 0 BAAPM10S 3% f el 3
4 Bor P RAR M o ] aick (PM25) 2 f ) enjiol (ultrafine particul ates) >
FEE FREL G MEN A2 e &Y W AU F R TR MR L F
v A Al F[13-15] 0 # € 3 e - AR Boe g o ik e 7 5 [16,17] - Zhang# 4

SHERHEEER LRI LR LA ORI HOR IR s p b o B P % gD

b

IR P e

ok

. 25umF|10um (PM25~10) »c% & BB F[18] - #74e sk e § 4 45 9
B g EIEE FelenE p ALK A[19] 0 wf kS FRo PMIOZIZE §
Fo § B R[20] 0 4 WP Ui HEA K P R APMIOST A g
ﬁMmﬁﬁwwpu hoH Wang¥ <% £ 3 BITHcR § 2724 § of s
[22] -

B ESEF e M A C Aoy ¥ R [2324] 0 @ 2 PI1990E X 45 A gk F]



b5 ek 2 dp M enF] S > Kauffmann® % ehaT dg it Febend R s £H - B
AFT R iz A ATFehE b £22[2526] - Bleecker® 4 » Al - ##H o F
I L j\m)]%'ﬂ 3B AL R B a6p21.3-23 ~ 12 ~ 139 ~ 14qF = E e F)

=1

P B [27] 4.:'11;?;?%4._,%3 Hs 4 5 #q,;gs’p;ﬁm

DR Fle LY o &

- BEEAFIEADNAR S chA o i § M AT S F A T AMES oo A
1F3;T‘},;%§'_i;;i§@}é§'fiﬂ—? (genetic susceptibility ) -
—HARME BRI FAME T L ARG R RO T B E 2 B IRE

ﬁ%ﬁ
5

RS R PR BT RE B R TRFUF R SR A R S ey vy
—EEFLERS RO BF IS E AL IR RAPMIE - [28] - H AL S

WOAARR AAR T Ay R G Bl @ T 4o
(1) Glutathione S-transferase family

2 ;’%c‘ il L F B8 F T i L ROS(reactive oxidative species) 12 5[29] » F]
= ROSHLGL £ e Lipth o o AT FAe e LB BV A ks § E VI’J:.,%f‘ﬁév'WHI'J 1=
moie A 2 AT el sk o @ GSTAFIE UL 2337 U & Ty MRS T 4 o
ROS[30] - ¥ F + » GSTAFeh % A5 %% » :E e F2GSTML -~ GSTT1% & » @ %
ek L wre P > GSTPLAR L 5 4% 57 4238909 enGST /% 14[31] » ¥ #F » d 3t GSTPLiz*t
% ¢ WUQI3:hi % » A SR AFIL HFRBEFE F AT I NI A FERF BET AW
B [32] > Fut GSTPLA Fle f vl 38 4 PRI BHEIL T B4t B 2343k e - 2B > Flp % 5
SN I I ﬁ:mv}*k; e P 2 X F F 8 F lE > & GSTPL (a codons 105 and
114) s> B %o Fryer® A BT8R 0 GREEES 6] E 2 B ik
2 14 > % 7 lle-105 homozygotessin 4 » B 5 # v 0% 5 2% 7 1le-105/Val-105¢1 4 161 -
12 2 Val-105 homozygotes:19# [33] o H 5 f# 48 cnGST4rGSTM1L F] > » 8 AL P 22 e e
FoA L MAR[34] 0 3 ERF ARG R LT A
(2) microsomal epoxide hydrolase (MEPHX)

BFI'RES 3 FF4pd > mEPHXAF 2 MRS Gy g BROM G T2 2R

B # enk F1AIF o - g xenobioticsip b s A 0 § 3 X - LR pRE F 2 5 [35] o



Kurzi® 4 - @ 3287 3 7 4p 8 > mEPHX 93 B ATl > 25 of e 4§ 2 &Pl
%[36] - % TF vt s g % &M MEPHX £ %% & " & &8 ¥ 4p M 12[37] > Koyama
FALFER A RAFIGPL R BRPE R R AL F 8 A DIPH
e

(3) PB2-adrenergic receptor (P25 + HM\; % % ; B2AR)

B2ARP = @ & 2 | F i $h5E A (p-bronchodilator) = % > H A F] =3t A 554 ¢ 48
5031-33 i E [38] 5 T L & E F e A F EHREREP2AREE LS 0 €518
G-Proteini® * # 3% R Tk - fif % (adenylate cyclase) i it o i€ 7 CAMPH] 4e 1 ¢ L #
Wk RS ETeR 2 onk o B2ARA Flehd-v Hd 413 B Aperes > 2 53 - &
Mo g ARG 0 £ % 295%ET M 0 £ L A|G-Protein{g £ &% B
(G-Protein coupled receptor) © p* ¢t i 4 %7 7 A om B2AR G 91 ¢ ZreDNAR 7| 7R %

B> & B H_ADNAR 746 ~ 79 ~ 100 ~ 252 ~ 491 ~ 523 ~ 1053 ~ 109822 1239:1i> % » H
PR RRET G ERE A% W 246-79-100~491% =% 2 BR % 0
FAARHES16-27-34 16410 Az e o FHELE RREFRTT > LAy
1627211641 & AR =% chR % 2 8 7 BArgle~ GIn272 Thrl64 % 5 2% 4 4] (wild
type) » @ ¥ ek pé ¥ Glyl6 - Glu27 [lel64ps p & % % 7) » Glyl62r B2ARS % i
downregulation+r 3 3 B > Glu27£ B2AR= % chdownregulationg & - & p2ARRE & 7 =
By OB Ainvitror g P oo § e T aiee L5 e Gly162 Glu27pF » enhance
downregulation:rie * iv ¢ & {7 > 11€164£2 2AR=E B s it {5 2 is p b e & @3 enig T
e Moo 2 Eel64n R g IR F AR EGlyl6 ~ Glu27:md AR F & D 1 d o
Wi § OMPB2ARE F e AR R R R Ty 0 A H A BDNAR A =¥ hR
RoFMBEFT AP2ARGAF S Al - Byl Aetuig g F RS T2
- &[39,40] » BT L 7 A7 4 NArQLEnA F] S APt Az B 8 i B A FIR ko P
Bt {ER e o £ G p2-agonitE S F ek w b J[41) 0 2 EHREY R S
BR2ARA T A Az it o X7 b AT A e H 6§ ehAp B F)S HF eh ch

PREAFEL R S o AT G §HFEHPARAF S a g M Af R s



7 Argl6Arg£k5ﬂi‘£l% s b 8 2 ¥ 2 eosinophils#icy foARREE > A H B A TFAFF
R

‘?-’e

(4) Tumor necrosis factor (P74 7~ %]+ ; TNF)

TNFE - & k% 3 w2 2% (pro-inflammatory cytokine) » 2 A Fleni= % § 5T 4 4 ¢
#6p21-23+ * &HLA class 1A & - BAFIFE - @4 ST HFIRF s L rdx i
gk 2Ry TNFE 2§ i a5[42] - "8 3k > %1+ &3k 5102 TNFa —308G/A  ( promoter
variant at position -308) & F1A] & LTa# F] & % - B Intronn/5 Neol 4| f% %+ )

(restriction enzyme digestion) = 7] % A S ¥ L £ ki E & 5 vd4p M 14 [43,44] -
Moffat% 4 yu 9w 725 B = & @ B3 B+ > TNF2/LTaNcol*1 haplotype? v it § &2
HLA-DRA Fl: g :&m &2 g ed 2 4 Bl |2 > w4 5 # 5 £ TNF2/LTaNcol* 1 haplotype #

B F R R G APRE[45460] ; G AR I F AT H A - FEI B TR
‘& % #r3g 77 TNF1/LTaNcol*2¢ # w4 % B [47] - P % F B TNF0-3081 % ¢k F] 5 4] 2 &
LTaNcol ik F] 5 A4+ > 22 5 #3 &3 R AR HfR- R oo
(5) Cytokine gene cluster

Cytokine gene cluster &_j: j% 4 #f 4 ¢ $95023-33:i= % > it w2 jic% (cytokine)
3 IL-3~1L-4 ~ IL-5~ IL-9 ~ IL-13& GM-CSF% » & % A3t % e E I L-44cIL-13& IgE §

A

AR MALRT o Walley® 4 12 % i F Rz 3 b BIem § R 0 T SRR BT

‘a;

F ek ¥ oA g b % o K43 IL-4cpromoter —590 § ek F] 5 A4 g ek

B2 BEFI-500 CoOTer - %32 A% - Mg 4 ¥ » 2 % wheezing #25

[

2B E G R s RERE R IR[48] 0 P IL-4e ¢ REF EBwe At 2 4
IgEF B > L AR BALAF BA P Th2mL £ F BF > 224 € & ch- fAwre ek [49] -
(6) FceRI-B

FceRI-BH_IQgE high affinity receptorenn— 3% 4 » H L Fleni= ¥ & 4 A 34 4 §211913
shiz % o W3 hF #L8E 7 FeeRI-B2 v $ % 7] ehAp B 12[50,51]  FeeRI-p f3v + fm¥e
(Mast cell)+ » 4 FceRI-B# 21 IgES & pF > 57 & 'z § 2 34 it & 222 IgE5 | % ehiac &

& > Nagata® + 3% ! % FceRI-p 7 %] ehExon7 » %z A fk A 2374 Glu® = Glyp*



(Gluz37Gly ) > frf + a2 5 5 B > & iofaip 22 22 IgE > frinh & - {IgED
FEALT M54 §H BTN Glud7Glye: 4 Jf il $tgrass (p = 0.0004) v
B-(p=0.04)ks -5 53 B>~ 2 grassh — M4« § M (p=0.002) * } Glu237Gly
AL R E S G AR F et A TR F oy ehp e B 4 e 231 (95%CI =
1.26~4.19) [53] -

BAARBFRNT G FERE SIS F T B AR B TS Bk
BFF o FIRVE- BAEILRER o o Haris® A 27 - BwiRidar REHEF T 0
Bress AT HAER F4T 4 B85 k{28759 0 2 4259601 §F F1* 3 Ik
BLF]+[55] e 21 5 2k PRHERGFLFIZEAFF DL F* 2 FFF 82

b e gtk BT AR AR - R FERT AR
MR AT G e & 0 3 g lde B p g 2 o T F e HASF § TR rs Az

o BE AR RO R GER -

A 20018 > 3E* LA )% FEHEE L ISAACY 2 B A ArirL WY E NG
BE O GFESRI I MFRAAF PR v AR AR AT RS
WO REZFALAERFTHAZY MAF 2§ LARREFPY IS 47 o [56] R
R ArT A A AT 0 B % GSTPL-105% A F) 5 Al e G B EF L B ARD E# -
MU EFT R EFEL AR F L5542 T - GSTPL-105% 7 lle/llefk Fla2k
EVENFAFANE T AP AR O FRE SR ARKE F 5 A PREY 0
EiEgT -7 AEIRFEF B ALRECSTPLI-105A 55 B 6 S B F 4%

S L NVE NPTy T TR

|
i
~
W
"
a
w
<
W
o
I
~=i
=i}



Table 3. ORs for asthma with GSTP1-105 genetic polymarphism by different air pollution levels

District air Asthmatic
GSTP1-105 polymorphism pollution level children (n) Contrals {n) Crude OR 95% CI AOR" 95% CI
lle—Val or Val-Val Low 5 16 1.00 1.00
lle—lle Low 6 17 113 0.29-4.63 1.43 0.34-6.25
lle—Val or Val-Val Moderate 7 14 1.60 0.42-6.51 227 0.56-9.79
lle—lle Moderate 16 16 3.20 0.99-1173 4.14™ 1.17-16.54
lle-Val or Val-Val High 6 13 1.48 0.36-6.21 1.86 0.44-8.16
lle—lle High 21 19 3.54* 1.14-12.53 5.52%* 1.64-21.25

OR, odds ratio; Cl, confidence interval; AOR, adjusted OR; GST, glutathione S-transferase.

*Adjusted by multiple logistic regression for age, sex, incense burning, and cockroaches seen at home.
**P=0.05.

P 0.01.

Table 4. ORs for asthma with GSTP1-105 genetic polymorphism in moderate and high poliution districts

GSTP1-105 District air Asthmatic

polymorphism pollution level children (n) Cantrols (n) Crude OR 95% CI AOR" 95% ClI
lle—Val or Val-Val Moderate 7 14 1.00 1.00

lle—lle Moderate 16 16 2.00 0.65-6.52 1.54 0.41-5.97
lle—Val or Val-Val High 6 13 1.00 1.00

lle—lle High 21 19 2.39 0.76-8.00 3.79™" 1.01-17.08

OR, odds ratio; Cl, confidence interval; AOR, adjusted OR; GST, glutathione S-transferase.
*Adjusted by multiple logistic regression for age, sex, incense burning, and cockroaches seen at home.
**P=0.05.
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Sulfate (ug/m3) \% \%
Organic Carbon (ug/m3) \ Vv
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SO2 (ppb) \4 \4 \

[
4
N
[k
o

AwE 11 Bplbz2 & plEE L P EE T

3 R L AL

13



# * I1SAAC (International Study of Asthmaand Allergiesin Childhood ) F* % 4c 12

BBl B A BN R o EH AR BSIAIR T  RF R IR B EER

F AT  BXPIERBERTP I FREFTER - vy XL AF4E

(doublekeying) 7= ;X uFEE B 5 B 0 LR A R GE- H U T EE ERA AR

SRR TR A

FIHIRBEREREFALEFFLELF4281 - EFF2E5 @
FUR2FF 245 bRz {REFE - VRBEFPEFREPENFILY - F

iE&

A FTALR C FOEF AR L(RA AERA L Z QA Fepiha) A m

MEHFRAF ~ FPRBOBIRI G2 7O BREF R ERIEFL 7 0
Ll%?‘]—:}’- o

4. E’b‘ké’*n-ﬁ— mpf%%’}’i

HRREE W THA S L R S R 4 FIB 10 % 8 M Mofor 2 A T H

Y P AA R A R F F s -80C R B

5\*')3w

e s

EREPER S UpLE D $RESLL G R L SR 20%E 1 B R

F e A AT S AL 4T o v ORI e AR 3 N e T

(1) v %pbiim e DNA 34 B~

a

=

-~ ©® o o

=ge

40 — 100 ul ora mucosa obtained by scraping in a cotton swab and stored
immediately at -80°C

add 600 ul cell lysis buffer and 10 ul proteinase K to dissolve the cells
incubate at 55°C for 3 hr

add 600 ul phenol/chloroform, and mix well by vortex

centrifuge 12 K rpm for 6 min in room temp

transfer the upper layer to anew tube

add 0.9 ml absolute ethanol and 2 ul 20mg/ml glycogen (Roche)

mix well by inversion

precipitate the DNA a —20°C for overnight (or a -70C for 30 min)

centrifuge 12 K rpm for 10 min in room temp and then decant the supernatant

14



j. add 1 ml 70% ethanol, rinse the DNA pellet centrifuge again, decant the
ethanol and ar dry overnight dissolve in 50 ul distilled water at room

temperature —70°C storage
(2)3/5“?’7%\@}’.—7?% @éﬁﬁ }f%— PCR i/}ﬂ]:ﬁ—fl;,ggg&ikﬂ1|]m% e o *;;im%?—]_jd &
3= GSTP1-105, GSTM1, GSTT1 % -

For GSTP1-105

Polymorphic site NT313
Primer GSTP1-313F1 | GTGACTGTGTGTTGATCAG
GSTP1-313R1 | GTTACTTGGCTGGTTGATG
DNA length 375 bp
Restriction enzyme | Alw26 | (BsmA 1)
A/A 375
Genotype A/G | 375,229,146
GIG 229,146

i¢ * PCR-RFLP ;# (polymerase chain reaction- restricted fragment length
polymorphism)4 47 GSTP1-105 gk ] § A4 o F fgor 3 # 4 chi FE2 kR

4o L (AR R AR ALS50 u)

Distilled H,O 19.8ul
10 X reaction buffer 5ul

2.5mM dNTP 4ul

20 uM sense primer 0.5ul
20 uM antisense primer 0.5ul
Taq DNA polymerase (5u/pl) 0.2ul
Genomic DNA 20ul

£ 94C5~45; fi&f7 40cyclesH94°C 304 ~60°C 60 #;% 72°C 60
Fio =k EiEPE 10Ul PCR A 4 5 2.5% agarose gels & {7 & ik~ 47 o & ik

& % 12 ethidium bromide % 4 ** UV T q % % -

15



For GSTTUGSTM1

Gene Primers Sequence PCR Detection
(5°-3%) product Enzyme
GSTM1 Forward GAA CTC CCT GAAAAGCTAAAGC 215bp  nul

Reverse  GTT GGG CTCAAATATACGGTGG

Forward TTC CTTACT GGT CCT CACATC TC
GSTT1  peverse  TCA CCG GAT CAT GGC CAG CA 480bp  null

Forward GCC CTCTGCTAACAAGTCCTAC
Albumin  Reverse  GCC CTAAAAAGAAAATCG CCA- 350 bp
ATC

Internal
control

g * multiplex PCR = ;2 fe pF L% GSTM1 2 GSTT1 ek 7] 5 41 o
GSTM1 2 GSTTLA T 5 4l s - AT 244 0 f > £ BRAA
Flr 2 A 2 BHOELRT LS LB ATIRH B Z L &
B3 aPCRF EY P~ 737z GSTML 2 GSTT1 «» PCR primers > ¥ i
PR Ap$ R A FIE_E 5 A(null or non-null) > @ Albumin 3t F & A2 e
LER ?J’@;g Mg B F 0 ki internal positive control 12 £z 2 PCR 1k

e o F TR B b ek RAcT 1 (F AR A 50 pl)

Didtilled H,O 12.8ul
10 X reaction buffer 5ul
10 mM MgCl, Sul
25mM dNTP 4ul
20 uM GSTM1F primer 0.5ul
20 uM GSTM1R primer 0.5ul
6.6 UM GSTT1F primer 0.5ul
6.6 uM GSTTI1R primer 0.5ul
6.6 uM AlbuminF primer 0.5ul
6.6 uM AlbuminR primer 0.5ul
Tag DNA polymerase (5 u/ul) 0.2ul
Genomic DNA 20ul

L OBCE5 4 ; L7 35cycles194C 1 45 ~64C 1A% 72C1 A

o 2 F {82 AP S 25% agarose gels & 7R oA A T e

T3ROS EFTHEFNT A4

EERAFFEP AL GRATT (FEEYFEEL A RKTAR
FEF AR A ARRE D ERFEA - F P TR ORI LEA2  gh R
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FREA) hE 8 0 £ # % linear regression B 33 4 F1F B (R R
ZARBE) =% 2004 3 2005 £ P2 2 plabT a5 kB 2005 & FF E
EREI VRIS GEARF L F oY P EEBER PiE -

QFEFBEEFFIEFEFIHIREARALPERDE LA BT F 54 A

2

oG L AL AR ABEARET AT A S Rg R RS 2 PR

f:‘

!

TEHOREZ PiE o

0%
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s B % &%
A o RS Wik ¥ R Al Bl P T AR ) e s
P L R OM B 2 SR P mih R LA 2 ) 2002 3 2004 & H [ i AT

PR BREAFELHF R Foh A F R '&Ir,{mgﬁu#y’%gpﬁ»cxigfik;g/f;'r—}
254k 5-1-1 #75% o

A apab 2 BERF 2§ STERIFTHRRE S A 25 ) 20023 2004 # 8 F eh%
FERPEm o drd 512977 > AR L F AL R milokd Tk B FA

AERE - 2R BALBEERETRE ARG PR WL R
5 %4 7 (SO2~NOx~03~CO~PMy)~ milckde B2 2> (PMas~ § 888~ &
PR BB AR ) 2 & FE R B AR (0.10~0.12pm ~ 0.12~0.30pm ~ 0.30~0.80pum
0.80~1.80pm ~ 1.80~4.00um ) ¥ 4= & 12 Single pollutant = 3% & & % » linear regression
PR HE I a2 ma R hkBEENEY L2 %v;‘:;i?ﬁvi'&iﬁﬁffﬁsfiﬁé@ﬁﬁﬁﬁé
oo Zipdl- R E AR e PLE o Bk 5132 & 51445 o

d &SI RI BT ALY NOX hf = f BB L2 b D A7
B PMos 2 Hiw & i e § ORI &2 @ ACIL S L2 308 mAR B AL s &5 & RO B
B @R R G 2§ §(0.10~0.12um) & B AL K2 RS B F AR - e
L g F1(L.80~4.00um) A 2 E AT K2R ERTAPM > 2§ % R R F e
(BHEA RN T BT IEr )P rlarl- X Nk X ik B g & i B ooy kenig
) B ZF AL R RGBS L 2 PP ar o

é%544%m1£2§ﬁ%%6h@xﬁcomg%%gﬁgﬁiﬁﬁimﬂw
B PMas 2 3 i (3 ik B RIS o 2 05 AR AL T B0 & R BLROR R 7
B0t e T 0 §(0.10~0.12um) £ F v 2 3P T IR L AR M Ul T g R
(1.80~4.00um)R & f o 2 jeb LR ARME o ¥ HF R EA 2 Fovig & el (R L
WHEAE AT ) FlE X Ao X chk i S ik Bl kehsg 7 il F el
HHRZF T4k B BERIGF o

B e B TR e BURCREE 2 e 2R L A g ol M T T
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T B B Aok - A2 i~ multiplelinear regression » 3§ X ~ - X 2 WA X ik B2
@%ﬁﬁﬁiﬁﬁiﬁaﬁﬁﬁﬁﬁﬁwwﬁeaz%iﬁﬁ%#%ﬁ;?ﬁiléﬂ
FoATE G e gl Sl - R R AR A LR S5 ard 5162
% 5-1-6 #777 o

£ 5158 & 5-1-3 2 5% 4p 7 0 ¥ 5 R A w5 §1(0.10~0.12um) & B S i
B UL B AP ol e P B(1.80~4.00um) ] £ B ACHE L2 i BT 4
M2 2k ol (BRI EN T AT EY ) Prrtygfl- X fgfEad X op
FBTE DR RDRI CRPIHARZTFFTAER §HETEY L2 T
S o

% 5-1-6 7 ¢1 4 5-1-4 2. B % 4 02 A R AR dw e T §5 11(0.10~0.12um) & F v 2
WL IR AN L Fofe e AT § ) (1.80~4.00um) B &2 § v 2 LT R ARH o T B R
B X k@t A I (BmAlRES LT IEY ) Pt g A Al X gk B g
R T R A R F RIS AEBRE RS SF -

5 4241 20022004 & 3 [ 3 0k died FE LB OB BT A T PR B A
17 K “/T‘Bfﬁaf%ﬁvﬁq} b4 Bt S e d BB ATE R LR pi.q.:&ljﬂ‘i}'/‘
A B A TE o 2 F KT PRS0 Bl A A2 O~ multiple linear regression © 3 iE F %
- R RS X ek BEEACHA LR gc%;ciczlgf;;ﬁ@;c A L Edp e @
I BARFAPRARE TR L FETF - AR A B e B R ek 517 2 &

S1-8477 » FRAAEKRH LHFREARLRD T BN &

19



4 511 2 23 20022004 # o i A B P PR
2002 # 2003 & 2004 &

B A B 127,485 121,456 133,465
apToms ik 34927 33276 36466
rh@ﬁgaglb{;w;
R e NG 5.63 5.39 6.46
o mEiFEx 199 196 187
""" i< 024 013 013
""" i 35 335 361
""" LiEm® 022 024 017
""" BpEgEprs 0 133 131 135
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% 512 5 25 2002-2004 % § & H PR
£ p T, mean (SD) 2002 & 2003 & 2004 &

Fineparticulate air pollutant

# p I35, mean (SD) 2002 # 2003 &# 2004 #

Criteriaair pollutants

PM, 5 (ug/m®) 32.8(17.9) 28.6 (14.5) 31.2 (15.1) SO, (ppb) 39(1L9) 42(18) 37(L7)
Organic carbon (ug/m°) 71(44) 4527 4.7(25) NOy (ppb) 50.3(16.3) 45.9(15.1) 46.6(17.1)
Element carbon (pg/m°) 25(22) 11(L1) 1.6(1.9) O; (ppb) 23.6(8.9) 24.7(86) 24.4(9.3)
Nitrate (pg/m?) 26(22) 15(12) 20(16) CO (ppm) 11(03) 08(0.2) 1.0(0.3)
Sulfate (pg/m?) 58(34) 49(51) 6.0(4.4) PM 0 (ng/m?) 50.4 (22.2) 54.3(21.3) 47.8(21.0)
& RIS HOR A F

0.10-0.12um (pm%cm?) 65(9.1) 11.1(9.7) 26.7(34.0) 0.80-0.90pm 49(51) 58(65) 6.7(63)
0.12-0.14pm 44(27) 57(39) 7.1(39) 0.90-1.00pum 22(23) 27(7) 37(31)
0.14-0.16pm 6.4(40) 81(53) 9.7(55) 1.00-1.20pm 16(L7) 21(20) 27(22)
0.16-0.18um 76(48) 92(5.7) 11.4(6.4) 1.20-1.40pm 22(23) 27(26) 36(34)
0.18-0.20pm 10.4(6.6) 12.7(8.2) 16.1(105) 1.40-1.60pm 28(27) 41(37) 56(42)
0.20-0.23pm 12.4(8.0) 14.9(9.4) 19.3(13.8) 1.60-1.80pm 47(42) 61(52) 88(66)
0.23-0.26pm 14.2(9.6) 16.6 (10.4)21.3 (15.3) 1.80-2.00pm 63(56) 7.6(62) 10.9(8.3)
0.26-0.30pm 12.0(8.9) 14.2(10.4) 15.3(10.3) 2.00-2.30pum 6.4(62) 75(61) 117(9.9)
0.30-0.35um 17.1(13.5) 19.9 (14.6 ) 27.5 (26.4) 2.30-2.60pum 48(56) b56(43) 10.3(10.8)
0.35-0.40pm 17.9(15.7) 20.5 (17.0) 27.7 (31.6) 2.60-3.00um 30(37) 30(22) 58(66)
0.40-0.45um 13.9(12.3) 15.9 (14.8) 18.3 (20.8) 3.00-3.50pum 30(34) 27(L9) 53(69)
0.45-0.50pm 10.8(10.8) 13.3 (13.9) 15.4 (18.4) 3.50-4.00um 43(47) 36(24) 7.4(110)
0.50-0.60pm 6.8(6.8) 87(9.6) 9.4(120) 4.00-5.00um 23(21) 19(L1) 40(69)
0.60-0.70pm 41(38) 4.9(53) 57(65) 5.00-6.50pum 22(08) 18(0.7) 42(58)
0.70-0.80um 12.1(10.2) 11.8 (10.1) 16.3 (14.4) 6.50-8.00um - - 9.9 (5.3)

8.00-10.00pm - - 12.4(4.1)
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%513 &2 §

¥k BoETES % (1CD-9477)5

%2

¥Z ~

A B 12

BHE 2R R

B X kB

RS $5Y 2

B(95%CT) B(95%CT) B(95%CT)
S0, 004 (-0.05~0.13) 002 (-0.08~0.11) 0.00 (-0.09~0.10)
NO, 0.02 (0.01~0.03) 0.01 (0.00~0.02) 0.01 (0.00~0.02)
Os -0.01 (-0.60~0.58) -0.20 (-0.79~0.40) 022 (-0.81~0.37)
CO 001 (-0.01~0.03) 0.01 (0.00~0.03) 0.02 (0.00~0.03)
PM 10 0.01 (0.00~0.02) 0.01 (0.00~0.02) 0.01 (0.00~0.02)
PMps 001 (0.00~002) 001 (000~002) 000 (-001~002)
Organic carbon 001 (-0.04~0.07) -0.01 (-0.07~0.04) -0.04 (-0.09~0.02)
Element carbon 002 (-0.09~0.12) -0.03 (-0.13~0.07) -0.04 (-0.15~0.06)
Nitrate 0.10 (-0.01~0.20) 0.09 (-0.02~0.20) 002 (-0.09~0.13)
Sulfate 002 (-0.02~0.07) 003 (-0.02~0.07) 003 (-0.02~0.07)
0.10~0.12um # Bt -0.35 (-0.56~-0.14) -0.28 (-0.49~-0.07) -0.27 (-0.48~-0.05)
0.12~0.30um #* Fl ok 0.32 (0.11~053) 029 (0.08~0.50) 012 (-0.10~0.33)
0.30~0.80um #* Bl o -0.04 (-0.26~0.17) -0.13 (-0.34~0.08) -011 (-0.33~0.10)
0.80~1.80um #* Bl o 0.10 (-0.11~0.31) 020 (-0.02~0.41) 023 (0.02~0.44)
1.80~4.00pm # Bl ek 0.29 (0.08~0.50) 0.24 (0.02~0.45) 0.26 (0.05~0.48)
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5514 L2 FARFRREF S (1CDOIRRB LM E

SR T L3 il 3R R TEERS ¥ 13
B(95%CT) B(95%CT) B(95%CT)
S0, 0.02 (-0.04~0.09) 0.00 (-0.07~0.07) -0.02 (-0.08~0.05)
NO, 001 (0.01~0.02) 001 (0.01~0.02) 0.01 (0.00~0.02)
Os 046 (0.04~0.89) 041 (-0.02~0.84) 0.35 (-0.08~0.77)
CO 0.01 (0.00~0.02) 0.01 (0.00~0.02) 001 (-0.01~0.02)
PM 10 0.01 (0.00~0.01) 001 (0.00~0.01) 0.01 (0.00~0.01)
PMps 000 (001~001) 000 (-001~001) 000 (0.00~001)
Organic carbon 001 (-0.03~0.05) 001 (-0.03~0.05) -0.01 (-0.05~0.03)
Element carbon 001 (-0.06~0.08) 0.00 (-0.07~0.07) -0.03 (-0.10~0.05)
Nitrate 005 (-0.03~0.13) 002 (-0.06~0.10) 001 (-0.07~0.09)
Sulfate 0.00 (-0.04~0.03) 001 (-0.02~0.04) 001 (-0.02~0.04)
0.10~0.12um # Bk -0.20 (-0.34~-0.05) -0.20 (-0.35~-0.04) -021 (-0.36~-0.06)
0.12~0.30um #* Fl ok 0.08 (-0.07~0.23) 0.04 (-0.11~0.20) 001 (-0.16~0.14)
0.30~0.80um #* Bl o -011 (-0.26~0.04) -0.09 (-0.24~0.06) -0.07 (-0.22~0.08)
0.80~1.80um #* Bl o 0.24 (0.10~0.39) 0.15 (0.00~0.31) 0.16 (0.01~0.31)
1.80~4.00pm # Bl ek 0.20 (0.05~0.35) 020 (0.05~0.35) 027 (0.12~0.42)

Fet AR R )
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# 515 ek B R @A & (ICD-9477) e 2 dp M 1L

BT R B
B(95%CT)

wilk- 3k Bk
B(95%CT)

WMEA R B
B(95%CI)

0.10~0.12um # Bl e
0.12~0.30um § Fl et
0.30~0.80um § Fl e
0.80~1.80um § Fl et
1.80~4.00um # Flitck

-0.34 (-0.55~-0.13)
0.22 (-0.02~0.46 )
-0.15 (-0.40~0.11)
0.06 (-0.16 ~0.27)
0.29 (0.08 ~0.51)

-0.26 (-0.47~-0.04)
0.23 (-0.01~0.47 )
-0.22 (-0.48~0.04)
0.18 (-0.03 ~0.40)
0.21 (-0.01 ~0.42)

-0.24 (-0.45~-0.02)
-0.03 (-0.27~0.22)
-0.29 (-0.55~-0.03)
0.18 (-0.04 ~0.40)
0.23 (0.01~0.45)

ol & Hp en A i d ~ 5 standard air pollutants & )+

4 51-6 &Pk ke B8 F 5 (ICD-9493)ps 2

#HE Sk Rk
B(95%CI)

@l A kBN
B(95%CI)

HEI X B
B(95%CI)

0.10~0.12um # Bl ok
0.12~0.30um # Bl k-
0.30~0.80um # Bl k-
0.80~1.80um # Bl k-
1.80~4.00um f Bl ikck

-0.19 (-0.33 ~-0.04 )
-0.02 (-0.19~ 0.15)

-0.21 (-0.39 ~-0.04 )
0.21 (0.06 ~0.36)
0.19 (0.04 ~0.34)

-0.19 (-0.34 ~-0.03)
-0.05 (-0.23 ~0.12)

-0.20 (-0.38 ~-0.01)
0.12 (-0.04 ~ 0.27)
0.19 (0.03~0.35)

-0.21 (-0.36 ~-0.06 )
-0.09 (-0.26 ~ 0.09)
-0.14 (-0.32 ~ 0.05)
0.13 (-0.03 ~ 0.28)

0.27 (0.12 ~ 0.42)

Prdl ke 4 B ds 5 standard air pollutants & %]+
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% 517 #ck ke B2 iEscie g £ (1ICD-9 A77)3%

¥ 3

¥2 ~

M (PR R34 47 )

Pk 2k Bk
B(95%CT)

- 3 kB
B(95%CT)

Y LS ¥ $59 2
B(95%CI)

0.10~0.12um # Bl e
0.12~0.30um § Fl et
0.30~0.80um § Fl e
0.80~1.80um § Fl et
1.80~4.00um # Fl itk

-0.07 (-0.37 ~0.22)
0.32 (-0.01 ~0.66)
0.22 (-0.13~0.58)
-0.12 (-0.42 ~0.18)
0.10 (-0.20 ~0.40)

0.09 (-0.21 ~0.39)
0.09 (-0.25 ~0.43)
-0.13 (-0.49 ~0.23)
0.03 (-0.27 ~0.34)
-0.04 (-0.34 ~0.26 )

0.07 (-0.23~0.37)
-0.31 (-0.65 ~0.03)
-0.18 (-0.54 ~0.17 )
0.06 (-0.24 ~0.37)
-0.08 (-0.38 ~0.22)

& * Time seriesanalysis

41 5 standard air pollutants % 7]+

% 51-8 #ck ke B2 F 7% (ICD-94NQ)se 2 dp M 4L (BFR A 7|4 47)

IR T e
B(95%CI)

PEEETT Y
B(95%CI)

HEI X B
B(95%CI)

0.10~0.12um # Bl ok
0.12~0.30um # Bl k-
0.30~0.80um # Bl k-
0.80~1.80um # Bl k-
1.80~4.00um f Bl ikck

0.02 (-0.19 ~0.24)
-0.06 (-0.31 ~0.18)
-0.18 (-0.44 ~0.07 )
0.10(-0.12~0.31)
0.01 (-0.20 ~0.22)

-0.01 (-0.22 ~0.21)
-0.08 (-0.32 ~0.17)
-0.09 (-0.34 ~0.17 )
-0.15 (-0.37 ~0.07 )
0.04 (-0.18 ~0.25)

-0.05 (-0.26 ~0.16 )
-0.03 (-0.27 ~0.21)
0.01 (-0.24 ~0.26)
-0.10 (-0.31 ~0.11)
0.08 (-0.13~0.29)

¢ * Timeseriesanaysis

- +#1 5 standard air pollutants % 7]+
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> HPZFAARBERATL B EHEY £ AR g LT

FE g nE BRI 2 4 fcde ] 4

Study Population design
11 Middle schools
Enroll 500~600 Children in each school

Questionnaire survey
Oral mucosa sampling
Particulate air pollutants exposure data match

4

Total Study Population
5781

Sampling Case: control=1:1
20% students of each school
for further gene polymorphism analysis

Subjects
1927

PR RELSBLE AFFRLFAAF T RAFFEF - BT RATS
a2 1093 =2 B3 L&A FERBF 2R BT WIS g AR R DEREE -

REFRstTRT TERFELELT Foi, 2 THRFFLELT B X
Mo BGOSR FRFIHEACRA TR EBAZZ I ARREZERF LT
B2 e % dod 52-1 407 0 FIE MU~ B EE S QB BT AR ~ FOEEAT
}f%’z S E ORI R BREE R 2 \4;&%’ é_'filﬁ PR e iﬁ}’%iﬁ%ﬁ-l‘lj
LE ARG REHD J AN MLE GRTT AUKPE NI FAALT AN
doo PR TR R TG A ARE - R e

AT B P 2E ~ P R BlEh ~ 0B TR IRF P B KR BFIZ 2004 1 2005 & Hp A
Mk A R B B (¢35 PMos~PMig~PMos e s ip  F p ~ 7 188 ~ e B ~ AV EE 3 )
SenTpIFRIER 4ok 52297 0 B9 P FTERiplsk A B iF 2004 1 2005 # B ATE

BT A 11 2003 & T R FOR (E R o
R T2 5 EBHESRE R R TP A3 G 0 Bhdrk 52345 o

Gd b FE B FE R A ORT R REBSOR Y~ F P HRR R
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BEFRE 2R ARIPFRAERAFNZLE  FREZF AL TS Ty St
%ﬁ$%§ﬁ5w$@J£r3?%kgﬁ%% FAEACER L g E AN R A
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Table5-2-1 Demographic, Parental atopic and Environmental exposure characteristics of study population

Physician- diagnosed  Control physician- diagnosed Control

Deter minant asthma children allergy rhinitis
N (%) N (%) N (%) N (%)

Total 418 5330 1401 4261
Sex

Boys 231 (56.34) 2524 (48.59) 793 (57.67) 1914 (46.08)

Girls 179 (43.66) 2671 (51.41) 582 (42.33) 2240 (53.92)
Age

<=14 159 (40.66) 2182 (43.84) 563 (42.85) 1747 (43.82)

15 137 (35.04) 1681 (33.78) 471 (35.84) 1332 (33.41)

>15 95 (24.30) 1114 (22.38) 280 (21.31) 908 (22.77)
Parental education level (y)

<=9 95 (23.11) 1385 (26.75) 250 (18.18) 1204 (29.15)

10-12 255 (62.04) 3243 (62.64) 929 (67.56) 2524 (61.11)

>12 61 (14.84) 549 (10.60) 196 (14.25) 402 (9.73)
Family atopy

Yes 54 (15.70) 162 (3.44) 79 (7.13) 133 (3.41)

No 290 (84.30) 4547 (96.56) 1029 (92.87) 3767 (96.59)
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Cockroaches seen monthly at home
0
1-5
>=6

Water damage
Yes
No

Visible mould
Yes
No

Pet raising
Yes
No

Carpet use
Yes
No

Mater nal smoking during pregnancy

Yes
No
Environmental tobacco smoke
Yes
No

111 (27.07)
243 (59.27)
56 (13.66)

52 (12.53)
363 (87.47)

104 (25.37)
306 (74.63)

108 (28.50)
271 (71.50)

62 (14.90)
354 (85.10)

21 (5.17)
385(94.83)

220 (53.79)
189 (46.21)

1575 (30.05)
3031 (57.82)
636 (12.13)

659 (12.56)
4587 (87.44)

1307(24.95)
3932 (75.05)

1356 (27.61)
3555 (72.39)

695 (13.19)
4576 (86.81)

217 (4.16)
4996 (95.84)

2613 (50.52)
2559 (49.48)

410 (29.69)
793 (57.42)
178 (12.89)

163 (11.83)
1215 (88.17)

412 (29.99)
962 (70.01)

321 (24.77)
975 (75.23)

149 (10.73)
1240 (89.27)

51 (3.69)
1331 (96.31)

647 (47.09)
727 (52.91)

1241 (29.61)
2441 (58.24)
509 (12.15)

537 (12.80)
3657 (87.20)

081 (23.42)
3208 (76.58)

1120 (28.55)
2803 (71.45)

594 (14.09)
3621 (85.91)

189 (4.52)
3993 (95.48)

2173 (52.30)
1982 (47.70)
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Table 5-2-2 Annual mean (ug/m3) of particulate related parameters
from 11 monitoring stations.

Organic Element

PM 25 PM10 Nitrite Sulfate Carbon  Carbon

A2 iP5 3116 4802 197 6.06 4.74 1.51
iEF =€ 4464 7252 -- -- -- --
RiFF w2 27.63 55.88 -- -- -- --
HiRF LP 43.00 65.21 -- -- -- --
¥ B 53.58 84.96 -- -- - --
iRF Lk 63.50 98.75 -- -- - --
L ES ) L1 2582 5040 145 867 3.68 1.15

PR i Ekd¥ 1941 3861 1.19 6.33 4.15 1.68
PR P < Fs 4195 6368 294 7.89 9.05 3.48
L 2 R S - -- 5.95 8.94 7.83 2.78
PR BAf 4814 6291 6.94 7.23 14.53 2.17

Table 5-2-3 Estimate of asthma and allergy rhinitisin singleair
pollutant exposur e effect

Asthma Allergy rhinitis
Estimate Pvalue Estimate Pvalue

Particulateair pollutants

PM 1o 0.000 0.98 0.000 1.00
PM25.10 -0.002 0.47 0.001 0.54
PM2s 0.000 0.75 0.000 0.77
Organic carbon 0.007 0.29 -0.001 0.79
Element carbon 0.049 0.10 0.011 0.53
Nitrate 0.012 0.32 0.003 0.70
Sulfate -0.008 0.77 0.001 0.96
Criteriaair pollutants
Os -0.004 0.05 -0.002 0.07
CO 0.068 0.06 0.035 0.08
NOx 0.001 0.10 0.000 0.13
SO, 0.000 0.97 0.000 0.87

The analyses were adjusted for sex , age, parental education level, family atopy,
cockroach at home, visible mould, and maternal smoking during pregnancy
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Table 5-2-4 Genotypic characteristics of subjects

Physician- diagnosed  Control physician- diagnosed Control
Deter minant asthma children allergy rhinitis
N (%) N (%) N (%) N (%)

Total 325 768 416 656
GSTP1-105

lle-lle 195 (75.88) 419 (69.26) 245 (73.57) 355 (69.34)

va-va 15 (5.84) 20 (3.32) 14 (4.20) 21 (4.10)

lle-Val 47 (18.29) 166 (27.44) 74 (22.22) 136 (26.56)
GSTT1

Present 86 (33.86) 201 (34.72) 114 (35.74) 168 (33.73)

Null 168 (66.14) 378 (65.28) 205 (64.26) 330 (66.27)
GSTM1

Present 88 (34.65) 178 (30.74) 112 (35.11) 149 (29.92)

Null 166 (65.35) 401 (69.26) 207 (64.89) 349 (70.08)
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Table5-2-5 Relationship between genetic susceptibility and respiratory disease in different PM , 5 exposure

level
Asthma Allergy rhinitis
Estimate (P value) Estimate (P value)
In PM3 5 exposure level In PM 5 exposure level
Low Moderate High Low Moderate High
GSTP1-105 polymorphism Ile-Va or Val-Val 1 1 1 1 1 1
lle-lle 1.75(0.14) 1.54(0.22) 1.60(0.23) 1.12(0.76) 1.67(0.11) 1.99(0.06)
GSTT1 polymorphism Present 1 1 1 1 1 1
Null -0.06 (0.79) -0.06 (0.72) 0.10(0.54) 0.02(0.91) -0.13(0.38) -0.07 (0.66)
GSTM1 polymorphism Present 1 1 1 1 1 1
Null -0.23 (0.24) -0.18 (0.23) 0.15(0.36) -0.22 (0.26) -0.10(0.49) 0.03 (0.85)

Table5-2-6 Relationship between genetic susceptibility and respiratory disease in different organic carbon
exposure level

Asthma Allergy rhinitis
Estimate (P value) Estimate (P value)
In organic carbon exposure level In organic carbon exposure level
Low High Low High

GSTP1-105 polymorphism lle-Va or Va-Va 1 1 1 1

lle-lle 2.06 (0.11) 1.22 (0.54) 0.91 (0.82) 0.98 (0.95)
GSTT1 polymorphism Present 1 1 1 1

Null 0.13(0.55) 0.25(0.10) 0.06 (0.75) -0.003 (0.99)
GSTM 1 polymorphism Present 1 1 1 1

Null -0.40(0.09) -0.31 (0.05) -0.53 (0.02) -0.21 (0.15)
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Table5-2-7 Relationship between genetic susceptibility and respiratory diseasein different element carbon

exposure level

Asthma Allergy rhinitis
Estimate (P value) Estimate (P value)
In element carbon exposure level In element carbon exposure level
Low High Low High
GSTP1-105 polymorphism Ile-Va or Val-Val 1 1 1 1
lle-lle 2.06 (0.11) 1.22 (0.54) 0.91 (0.82) 0.98 (0.95)
GSTT1 polymorphism Present 1 1 1 1
Null 0.13(0.55) 0.25 (0.10) 0.06 (0.75) -0.003 (0.99)
GSTM1 polymorphism Present 1 1 1 1
Null -0.40(0.09) -0.31 (0.05) -0.53 (0.02) -0.21 (0.15)

Table5-2-8 Relationship between genetic susceptibility and respiratory disease in different nitrate exposure

level
Asthma Allergy rhinitis
Estimate (P value) Estimate (P value)
In nitrate exposure level In nitrate exposure level
Low Hi gh Low Hi gh
GSTP1-105 polymorphism Ile-Va or Val-Val 1 1 1 1
lle-lle 2.06 (0.11) 1.22 (0.54) 0.91 (0.82) 0.98 (0.95)
GSTT1 polymorphism Present 1 1 1 1
Null 0.13(0.55) 0.25(0.10) 0.06 (0.75) -0.003 (0.99)
GSTM1 polymorphism Present 1 1 1 1

Null -0.40(0.09) -0.31 (0.05) -0.53 (0.02) -0.21 (0.15)



Table5-2-9 Relationship between genetic susceptibility and respiratory diseasein different sulfate exposure

level

Asthma
Estimate (P value)

Allergy rhinitis
Estimate (P value)

In sulfate exposure level

In sulfate exposure level

Low High Low High
GSTP1-105 polymorphism lle-Val or Val-Val 1 1 1 1
lle-lle 1.48 (0.26) 1.36 (0.46) 1.03(0.91) 0.78 (0.50)
GSTT1 polymorphism Present 1 1 1 1
Null 0.27 (0.13) 0.19 (0.31) 0.02 (0.92) 0.04 (0.84)
GSTM1 polymorphism Present 1 1 1 1
Null -0.17 (0.32) -0.58 (0.004) -0.13(0.43) -0.58 (0.003)

Table5-2-10 Relationship between genetic susceptibility and respiratory disease in different CO exposure level

Asthma
Estimate (P value)

Allergy rhinitis
Estimate (P value)

In CO exposure level

In CO exposure level

Low Moderate High Low Moderate High
GSTP1-105 polymorphism Ile-Va or Val-Val 1 1 1 1 1 1
lle-lle 1.00(0.99) 2.04(0.02) 1.37(0.32) 1.67(0.20) 0.88(0.67) 1.65(0.10)
GSTT1 polymorphism Present 1 1 1 1 1 1
Null 0.17 (0.42) 0.03(0.83) -0.09 (0.53) -0.02(0.89) 0.04(0.80) -0.10(0.46)
GSTM1 polymorphism Present 1 1 1 1 1 1
Null 0.26 (0.25) -0.35(0.01) -0.11 (0.43) 0.04(0.82) -0.32(0.02) -0.05(0.74)
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Table5-2-11 Relationship between genetic susceptibility and respiratory disease in different NOx exposure

level
Asthma Allergy rhinitis
Estimate (P value) Estimate (P value)
In NOx exposure level In NOx exposure level
Low Moderate High Low Moderate High

GSTP1-105 polymorphism Ile-Va or Val-Val 1 1 1 1 1 1
lle-lle 1.44(0.38) 1.48(0.14) 1.20(0.66) 158(0.23) 1.01(0.97) 3.00(0.02)

GSTT1 polymorphism Present 1 1 1 1 1 1
Null 0.44 (0.07) -0.01(0.90) -0.37 (0.05) -0.03(0.86) -0.02(0.86) 0.07(0.72)

GSTM1 polymorphism Present 1 1 1 1 1 1
Null 0.11 (0.61) -0.34 (0.005)0.09 (0.60) 0.28 (0.20)  -0.35(0.003) 0.06 (0.71)

Table5-2-12 Relationship between genetic susceptibility and respiratory disease in different O3 exposur e level

Asthma
Estimate (P value)

Allergy rhinitis
Estimate (P value)

In O3 exposure level

In O3 exposure level

Low Moderate High Low Moderate High
GSTP1-105 polymorphism  lle-Va or Va-val 1 1 1 1 1 1
lle-lle 152 (0.28) 1.78(0.03) 0.98(0.96) 3.10(0.02) 1.30(0.24) 0.83(0.67)
GSTT1 polymorphism Null 1 1 1 1 1 1
Non null -0.27 (0.17) 0.10(0.41) -0.05(0.81) 0.35(0.11) -0.13(0.23) 0.22(0.28)
GSTM1 polymorphism Null 1 1 1 1 1 1
Non null 0.08 (0.66) -0.20(0.09) -0.39 (0.10) 0.16(0.46) -0.08 (0.46) -0.64 (0.006)
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Table5-2-13 Relationship between genetic susceptibility and respiratory diseasein different SO2 exposure

level
Asthma Allergy rhinitis
Estimate (P value) Estimate (P value)
In SO, exposure level In SO, exposure level
Low Moderate Hi gh Low Moderate Hig_jh
GSTP1-105 polymorphism  lle-Va or Va-val 1 1 1 1 1 1
lle-lle 1.44 (0.38) 1.40(0.26) 1.75(0.10) 1.58(0.24) 1.14(0.63) 1.40(0.27)
GSTT1 polymorphism Null 1 1 1 1 1 1
Non null 0.39(0.07) 0.02(0.85) -0.17(0.25) -0.03(0.86) -0.05(0.70) 0.04(0.77)
GSTM1 polymorphism Null 1 1 1 1 1 1
Non null 0.11 (0.61) -0.29(0.03) -0.08 (0.59) 0.28(0.20) -0.18(0.18) -0.24 (0.09)

Table 5-2-14 Relationship between genetic susceptibility and respiratory disease in different PM o exposure

level
Asthma Allergy rhinitis
Estimate (P value) Estimate (P value)
In PM 4, exposure level In PM 1 exposure level
Low Moderate  High Low Moderate  High
GSTP1-105 polymorphism Ile-Va or Val-Val 1 1 1 1 1 1
lle-lle 1.75(0.14) 1.49(0.24) 1.62 (0.26) 1.12(0.76)  1.47 (0.18) 3.37(0.01)
GSTT1 polymorphism Present 1 1 1 1 1 1
Null -0.05 (0.79) 0.21 (0.19) -0.32(0.07) 0.02(0.91) -0.15(0.28) 0.04(0.82)
GSTM1 polymorphism Present 1 1 1 1 1 1

Null -0.23(0.24) -0.13(0.39) 0.11 (0.50) -0.21(0.26) 0.05(0.71) -0.11(0.49)
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