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Table 1. Definition of kinds of particular matters
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Table 2. Monitoring Sites in Airkorea Jun. 2014
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Fig. 1. 4 Grades and colors of the level of air pollution in Airkorea.

Table 3. Regulations of limitation and measurement of air pollutants in Korea
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Table 4. Comparison of regulations between Korea and USA

PM10 PM2.5
g 24A17F HA T 100 ug/m’ 50 ug/m’
1azy 50 ug/m’ 25 ug/m’
THA A 2 19951 14 20159 19
u| 3+ 24X 7 H T 150 ug/m’ 35 ug/m’
a7 H+ () 15 ug/m’
THA A 2 19874 19974

O—O Sulphur dioxide Leipzig
©—@ Particulate matter Leipzig

400 | D—0 Sulphur dioxide Munich
®m—a Particulate matter Munich
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E
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Fig. 2. Average monthly concentration of sulphur dioxide and PM in Munich and Leipzig in 1989. Measurements of
PM in Leipzig were not available for Jan, Aug, Sep, and Oct (Adated from Ref. No. 4).
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Table 5. Crude prevalence rates of physician’s diagnoses, self-reported symptoms, bronchial reactivity, sensitization and

findings of the inspection of the skin in children 5-14 years of age from the polluted areas(Bitterfeld and Hettstedt) and
the control area(Zerbst) (Adated from Ref. No. 6)

Zerbst Bitterfeld Hettstedt
Health characteristics Prevalence Frequency? Prevalence Frequency® Prevalence Frequency?
Self-reported physician's
diagnoses (%)
Asthma® 16 (13/816) 44 (32/728) 21 (16/775)
Bronchitis? 498 (406/816) 51.5 (375/728) 61.7 (478/775)
Allergy® i 19 (96/809) 118 (86/727) 173 (134/776)
Eczema® 82 (67/815) 1.7 ( 86/736) 11 ( 86/776)
Self-reported respiratory
symptoms (%)
Wheezing® 209 (163/781) 26.8 (186/693) 309 (226/731)
Shortness of breath® 94 (73/173) 11 (77/693) 17.2 (128/744)
Cough without cold 47 (37/788) 13 (52/716) 8.3 (63/760)
Lung function tests (%)
Bronchial reactivity® 139 (35/252) 194 (43/222) 16.7 (49/293)
Skin prick test (%)
One or more positive? 182 (133/731) 215 (142/659) 2.1 (158/684)
Pollen® 122 (89/731) 155 (102/659) 156 (107/684)
Mites (D. pteronyssinus, D. farinae) 7.0 (51/731) 83 ( 55/659) 80 (55/685)
Fungi (Aspergillus, Alternaria) 56 (41/731) 7.0 ( 46/660) 66 (45/685)
Cat 33 (24/731) 21 ( 14/660) 41 ( 28/685)
Food (eggs, milk) 03 (2/731) 03 (2/660) 04 (3/685)
Specific IgE (%)
One or more increased’ 298 (216/726) 322 (132/410) 372 (182/489)
Pollen IgE (grass, birch) increased’ 22.3 (162/726) 24.4 (109/447) 274 (145/529)
Mite IgE (der p7) increased’ 141 (103/732) 144 (90/624) 16.7 (110/660)
Fungi IgE (Cladosporium) increased’ 4.1 (30/729) 70 (32/458) 37 (20/534)
Cat IgE increased’ 6.0 (44/732) 6.2 ( 37/59) 92 (60/649)
Physical examination (%)
Atopic dermatitis 18 (13/733) 27 ( 18/664) 32 (22/691)
a, the variation in total subjects is a result of missing data
b, lifetime

c, fall in FEV1 >9% from baseline after the cold air challenge test
d, wheal diameter >3 mm

e, grass, birch, hazel, mugwort, plantain

f, >0.35 kU/L
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(3) PAIHA S HABH AT

uAH A= A7 =4I| A A NLRP3  (nucleotide-binding domain, leucin-rich repeat protein)
inflammasome/IL-1 RI & 2A3}A|AHA IL-1, CC chemokine ligand-20, granulocyte/macrophage CSF
(colony-stimulating factor) AJ4]-S &= 4™ < (innate 1mmun1ty)-°— dog|Ant, 4y 27 73S R

AEHub-Eo 7 o]ojA &= Xl (adaptive immunity)S Do7| A ¢Eke}.

(4) FARAS FAHARE A
Cytosineol] ™| 7] (methyl groups)

wu

£9{A] 5-methylcytosines 7HE+= DNAH| €l 3}HH-E-(methylation)< &
AT 2ol FQ3F 7)1 A- o]tk AFFA A <k 55%7F <F 505F70 2] LINE-1(long interspersed nucleotide

Table 6. Relatoinship of mothers’ smoking habits to incidence of asthma in their children by maternal education*(Adated
from Ref. No. 7)

Maternal Maternal Smoking Boys Girls RR Adjusted for
Education n % With Asthma RR  n__ % With Asthma RR  ooroer (95% €D
>12y Nonsmoker or < ¥z pack/d 198 14.1 086 173 8.7 1.44 1.03
(0.61-1.75)
>12y = ' pack/d 33 12.1 24 125
=12y Nonsmoker or < V2 pack/d 117 11.1 250 107 4.7 2.71 2.55¢
(1.42-4.59)
=12y = ¥ pack/d 47 27.7 39 12.8

*information about maternal smoking was not available for 35 children. One additional subject had no quantitative data
on maternal smoking. RR, relative risk; CI, confidence interval.
"P=0.0018
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Fig. 3. (A) ESR(electron spin resonance) spectrum of 4-POBN radical adducts detected in lipid extracts of lungs 24 h
after intratracheal instillation of iol fly ash(air pollution particle) and 1 h after intraperitoneal administration of 4-POBM.
(B) Same as in A but rats were instilled with saline. (C) Same as inA but rats were not administered 4-POBN (Adated
from Ref. No. 8).
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Fig. 4. Inhibition of ROFA-induced IL-6 and IL-8 mRNA accumulation by deferoxamine and DMTU. Human airway
epithelial cells were exposed for 2 hr to 200 mg/ml ROFA alone, ROFA plus 1 mM deferoxamine, and ROFA plus
1 mM DMTU. RNA was isolated from the cells and mRNAs coding for IL-6 and IL-8 were quantified by RT-PCR.
The values on the y axes represent a ratio of IL-8 or IL-6 mRNA/GAPDH mRNA. Dark bars represent IL-6 mRNA
and clear bars represent IL-8 mRNA. Asterisks signify a p value of less than 0.05 (Adated from Ref. No. 11).

elements)Z} 140770 2] Alu &} 22 RE(repetitive elements) 2 -4 ¥ o] 9J+=H|, LINE-13} Alu2] =&l shit-2-o]
Yo} 4FS(insertion) @} A 23} (recombination)¥} A Al(transcription)ol] 2J3A] A A o] 7} Dot 4= Q)

o}, o]#] gt Aol PM10Z} Pm2.57} Fodsle= Zo] R rhH(Table 7).
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Table 7. Effects of ambient levels of black carbon, PM2.5, and sulfate on LINE-1 and Alu methylation (Adated from
Ref. No. 13)

) Effects on LINE-1 Methylation Effect on Alu Methylation*
Moving
Average Coeff* (95% Cl) P Value Coeff* (95% CI) P Value
Black carbon
4-h mean =0.07 (=0.13 to —0.01) 0.03 —0.02 (—0.08 to 0.04) 0.50
1-d mean —0.09 (-0.15 to —0.02) 0.007 —0.02 (—0.08 to 0.05) 0.58
2-d mean —0.10(—-0.16 to —0.03) 0.004 —0.02 (-0.09 to 0.05) 0.56
3-d mean =010 (—-0.16 to —0.03) 0.005 =0.02 (-0.09 10 0.05) 0.62
4-d mean =0.09 (—0.15 to —0.02) 0.01 —0.01 (—0.08 to 0.06) 0.80
5-d mean =0.09 (-0.15to —0.02) 0.0089 0.01 (—0.05 to 0.08) 0.73
6-d mean —0.10(-0.17 to —0.04) 0.002 0.01 (—0.06 t0 0.07) 0.87
7-d mean =011 (-0.18 to —0.04) 0.002 0.01 (—0.06 to 0.08) 0.75
PM3 s
4-h mean =0.07 (-0.13 to —0.01) 0.03 0.03 (—0.03 to 0.09) 0.28
1-d mean —0.09 (-0.16 to —0.02) 0.008 —0.01 (—0.07 t0 0.05) 0.74
2-d mean -0.10(-0.17 to —0.03) 0.003 —=0.01 (-0.07 to 0.05) 0.82
3-d mean =010 (=0.17 to —0.04) 0.003 —=0.01 (—-0.07 to 0.05) 0.78
4-d mean -0.10(-0.16 to —0.03) 0.004 —0.01 (-0.07 to 0.05) 0.75
5-d mean —0.10(—-0.16 to —0.03) 0.004 —0.01 (—0.07 t0 0.05) 0.84
6-d mean =011 (-0.17 to —0.04) 0.001 —0.01 (-0.07 to 0.05) 0.74
7-d mean —0.13(—-0.19 to —0.06) <0.001 —0.01 (—0.07 to 0.05) 0.71
Sulfate'
4-h mean* NA NA NA NA
1-d mean —0.08 (—0.16 to 0.01) 0.07 0.02 (—0.06 to 0.10) 0.66
2-d mean —0.07 (—-0.15 to 0.02) 0.12 0.07 (—0.02 to 0.15) 0.13
3-d mean —0.07 (—-0.15 t0 0.02) 0.1 0.06 (—0.02 t0 0.15) 0.16
4-d mean —0.06 (—0.15 to0 0.03) 0.19 0.07 (-0.02 t0 0.15) 0.14
5-d mean —0.06 (—0.15 to0 0.02) 0.14 0.07 (-0.02 to 0.15) 0.12
6-d mean —0.04 (—-0.12 to 0.04) 0.33 0.06 (—0.02 to 0.14) 0.16
7-d mean —0.04 (—0.12 to 0.04) 0.36 0.05 (—0.03 t0 0.13) 0.25

Definition of abbreviations: CI = confidence interval, LINE-1 = long interspersed nucleotide elements; PM2.5 = particulate
matter with aerodynamic diameter <2.5 ym.

*Standardized correlation coefficients expressing the fraction of a standard deviation change in DNA methylation
associated with a standard deviation change in pollutant level adjusted for age, body mass index, cigarette smoking(never,
former, current), pack-years, statin use, fasting blood glucose, diabetes mellitus, percent lymphocytes, and neutrophils
in differential blood count, day of the week, season, and outdoor temperature.

" Sulfate ambient measurements were not available between Oct 1, 2004 and Dec 31, 2006. The total number of
observations with available sulfate data was 671 (61.1%)

* Sulfate data were taken as 24-h integrated measurements before Oct 1 2004. Consequently, 4-h moving average were
not computed.
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