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sian dust, called Hwangsa in Korean, is windblown dust originating from the desert areas of

China and Mongolia. Public concern on the possible adverse health effects of Asian dust
has increased recently. Some experimental studies have reported that Asian dust aggravates
the allergic response and induces cytotoxicity by promoting the release of reactive oxygen spe-
cies. Asian dust may potentiate common cold symptoms associated with rhinovirus infection by
enhancing inflammatory cytokines and increasing viral replication. In many epidemiologic stu-
dies conducted not only in Korea but also in Taiwan and Japan, Asian dust exposure has been
reported to be associated with an increase in mortality and hospital visits and admission due to
cardiovascular and respiratory disease as well as increased respiratory symptoms and decrea-
sed pulmonary function. The frequency and scale of Asian dust events are expected to increase
due to environmental change such as desertification in northern China and climate change. We
need an Asian dust preparedness strategy including monitoring of dust-related health outcomes
as well as an enhanced Asian dust forecasting system to protect people from the effects of Asian

dust events.
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Health effects of Asian dust %

1R (total suspended particles, TSP), 2]7d¢] 10 m}o]
32 o]3}e] WA= particulate matter less than 10 pm in
diameter (PM,,), 2.5 nfo]|ZE o]&}e] WA= PM, 2kl
et feluet 71873 715 PMyS 71802 244 Ho
UL AR E PM,, $ L5 7|50 2 WAL 9l
WA S 270l whe} ek 7P T8 o fire 2710l
ufel 357]o thgh gFe] debA]7] whzoltt. 100 wto]=
£ o] WAE 1, &, Aol ASds g
ANt 5F7] Ziso] EOJ A= HEt), 20 who]AE o}
o] WA= A7 =7 A= B QAR 317 | =7kA] T8 kAl=
Zghtt, sjgkste|alveoli)7hA] Z1{)8k= AR tiZl PMy,
olt}, o] 2.5 who]AE o] 10 who]AE olate] WA E
ZYxHcoarse particle)o]g}al 3}aL 2.5 nlo]2E o]3}
o] A HAIYAHfine particle), FJAYA} 5 0.1 whel=2
£ o]ale] WA= Zn| 4|42 Hultra fine particle)o|2kal 3k
o}, ohtk fefuEtellM = 7188 71E0] TSPollA] PM,, .
2 A A AR]ERE GolE ARSI uliiel] RiAld
A PMy& 7117130 PM, 5 oA Ak 32,
FAF A 9] A7) kgt £ E o] FARE 3-10 Hlo]
E Abole] A7)7L 7P Bk Sl PMy 9] s AL
ol whet ohFet S R AINE 5ol whebA=
1,000 pg/m’E R 9 Ejyet B8 FeA A
gk PMp°l tigh 37 18 752 98
W= 50 ng/m’ 0|3l 244] |Zo= e ul=
100 pg/m’o|t}, = 2298 E 95
o T3 wHE91 7] Wil PM,, o] 3 HEA]7} 100 png/m?
2 ek slalel 7ol Slhe 24 slnla)
AL A Rl J1913h] el S 2 3]
T/3E]e] YA o)F AR el mEtAl= PM, 59| &0l &
obA71% Sl 200839) BB Gle] AL Aol wiek
A Mg At oJsti P Ao RE FRAHA Fol
PM, 57} ZFA8h= HIE-©] 16% =t LA Gellx] JAF
<= BlaL WS B - SAF iAo el 5-16%
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Figure 1. Number of days with Asian dust in Korea (From National

Institute of Environmental Research. Annual report of air Aol ek ATF2HE A E AL 5 St WA= =79
aualty n Kores 2010. Guacheons ity of EIOr o) 7131 o] g stefs 3517} Gekeel i 2717
R E g e o R 1 A B e e RS
27t 57 SPANE ks A5 Hsidel o 2 o7 AgajM AFS doT)a 71BAFHRIgo] Sl
W2 APl axdoletar & 4 Sl B olE ‘15}" 2 9lon # o o7 S &A1
2] a5 Fpohs = ohE Q4 WA 318} o}, HAE Aol wet HRA ks ST o
2 Z/doltt, Ak o g A|ztellA 7|1ehe AR H T <l o thek 7150 vhg-AS WAL = low w7t Ald&
A 0.4, 53] g ollx] o= AdEEe] Ao 53] Aeleh= 58l FFE v < A= olHgh 282 HA|
SNETh SAE WA SlehA A2 At B4l wet 2o 7 Agtolut ufolzd thek A4S ST 2
2hAl = 200230l AR 1R v AR PM, & A3 = 2 5 TS
3t o] AR FEE A A9E B gl EH<l 21914 HAE 8GR Aol ol dsukeel 7 5
L Aol & 4 Qs RUS(NH,), Fito]2(NO;) 83 95 8= o= 37—}5]—'7— AUk, d52 AAF QA
& Zh2ssh= wbde] dhato].2(SO, %) SV Y-S 1Y (transcription factor)?] nuclear factor-kappa B (NF-kB)
o} ol PIRE T FYEE B 3R R Q8 v o] oJ3k 2bs}a] 7ol oJaf 2 4= l=d] HA7F o2k
A9H L AEHELE A HANE SHto] 2L T Hol AHA 3 4o & Qv AR geld vt ok WA
wZ 7] mitel SN a¥E FAE] Whied] Ao 4 o =% - duhEo] yeh e 382 HA ailshahg
Ho}, 22 Ao B4 E AkmolM 253 s EE B < sh= AAISHAIZE 7= AL A QIARRI NF-kB&} activa-
bl B4, B, Pkl Bo] EQIAS 925 3 tor protein 1 (AP-1)0] SSERA T4 ol29] o]
AP SRS T A R R o) 458 5 doignaing
97 ¢ AL 3AA7|9} BRI 717 2 2Fol7} AL molecule)?] ¢14k3Kphosphorylation)9} interleukin
Q3] sl P2 BTl (IL)-8¥} tumor necrosis factor-alpha (TNF-a)¢} 22
FAF A Tl FAIGE Eiete] 715 B IR S iEE ] T 5 Ao Apkeo g YA He
We Ao Sl vl 23t o] O"O—X] HEth= ¢ Aot
27} vl wot obz7kA] SRS S8l YA midEel E A1 9] PRl 7] 9fof] HolEmAde WA|e] =3kt
ofo} WS o7l A7} B vl “X]‘:ﬂ' Ao g A 5] whet vh2A yepdtt, =] National Re-
GAFRA| Fol| m BTl T A77E SESAIE 2 A search Councilol|A] WA9] 4ol FFS A= a%le
olg} mER QI3 sl dol tslix dE2 R f7|e] 2 ), A7 FE, 7 5%, M, HAIRe 518t &
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3, A SR S8 54, 54, B, FUHE T AR 2 7hdsto] g A FAF HA| oM = gredstAl 2
ZQ1 W], HAkds} AT o2} B dlojeE, Azt < 295 Uehlle A oR yeist=d|(15] o= S84 1A
Ar 71¥eks A 5= Ak QUTH10), A WA o o] Q&= nEe] Aol AFS FEE & des A}
g-F-oll thsto] A|ztell A 7|91ehe HAR e Fed] = Sh= A7loltk
Az BlaA= 2 HA7F B 1914 @ Aol g3t FAP} 7180] Aehs oA 5 Qv AR E AE
= o] A o8 A7) uiel o] 7] AL T F3l SA=HL k. A HAE WA Alell o)
2245 Ao g7t sk HHE s TlE 9Es & vks 97ER
GAFAAE 2 o] gste] B4S W Y T ER WE I QI diolM vheAE o] &5 FEAY A 7
ol o] o]FojA| 1L Ut} AL HAE FH o] HEAE Hult it (Klebsiella pneumoniae)dl] ¢ H#ES Ao 7]
£ o]&ate] AR 295 B 3L WA SAE Foll SRS 78S T Fofat el ol HE oA
(reactive oxygen species), SE=9H8-(Fenton activity), & 9] toll-like receptor 2 (TLR2)2} NACHT, LRR, and PYD
XA~ (reactive nitrogen species)= 53 MESHS domains-containing protein 3 (NALP3) 957]%3S &4
frrehe 20 & Barskar Jlohi1], ARl 24 Hgs oA FIvkE BalE g vl JlTH16),
A A GGG A AHATEE B Abde] w7l LS B4 wAlsh elientolo]elx(hino
D v ST B WAE S AEATEG A wd virus)Z AR A Hhw G4} A elentol
< olgsto] uS Tl =2 A TxG oA A 2= Q3 fFe] $FEE ¥Hdshs interferon-y (IFN-
S5t SIS WYL SkekAL 71 RA H EA A Y), IL-18 9} IL-89] M| S7IAIF oM glenfole|o)
(bronchoalveolar lavage)ld W) Sze] el A FAE Z7hAAC o] Ark= 3} WAk QEuieael
AES9} EETFneutrophile] M, T -6 Z7h  9Z Z/MIE vholeie) BAE Bl WAl
shtl oleld 27 WA WA} o] QEE USRS 1712 FUAIT oA 4 U 2 ARITHIT
8-S oJngIt}H12]. F(CR mice)E o]-&3+ A oA=
AL AR o] =E2AI S wf 7| BAFE A Z YA TL-59} 2tALO| ZAZI|GHo]| CHet st
monocyte chemotactic protein 1 (MCP-1)¢] 7= vff
M= sk 34 Heosinophil)e] F=7F 7k A9E ALz 013k A uEl = vEhr| =g} vlsgk 2 Hel
B 0gk v} Qlok13], FAF HAIE ICR miceol] 23 T4 o}, St 2 B2 ARES g el sl
7 & o2 Al 71eA|eh HE e 2AtE $AF A 2t #H7)5o] sk T Al dFE EE v
AR} 212 2 M E(macrophage)9} 572 Hfo] & a2]a1 olF o dFE TFVISA, O e R AT
231 GFAIAE Sbofl IL-6, nitrooxide synthase, supoe- o] YJeRS <= luh. Zabo] Ut AJEE o] Z4}o] A
roxide dismutase 52| 77} FaE|o] Al HA7E &g SHAREES 1R a5 B ol Y of e ek A
4 Eahol o AYH S o) GINSSBA T U AAD = 9k, el Al A 24 9)
o= Fol A& Yepiith=s ARdS B gk vt Qlek14l, © A2 AR Qe AP IR o] S7FEE 4 A o]
A A Foll i VB G TS W) A AREEE A0 AcpolehFigure 2),
o o oI S B ARAE il Bl T P 0
07 FYa}Gs wf 71BAGH HE S FdetdA 71 FAZE ARl w x|z odgFo] W (18] o] ofe] Ao

A E AN T} F&sh AXIFI(chemo- TN} BalEa M% 1| +2 o 7I4] Bd15, w715
kines)Z} AE7}] (cytokines) 2] $715 Ze8FAIE 360%= U, AP 55 dideg At FHE Jti(Table 1).
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Figure 2. Pyramid of health effects of Asian dust.
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Table 1. Epidemiologic studies on health effects of Asian dust events in Korea

Reference  Study area Study period Population Health index

Main finding

Park et al. Incheon 2002.3-2002.6 Children

[20] with asthma symptom

Yoo et al. Seoul  2004.3-2004.5 Children

[21] with asthma symptoms
Hong et al. Seoul 20075-20076 School PEF in children
[22] children

Kwon et al. Seoul 2000-2002 General

[2] population

Kim et al. Seoul 2001-2007  General

No. of emergency
[23] population  room visit for

PEF, and respiratory ~ PM, was associated with increased PEF variability

and night-symptoms and decreased PEF

PEF and respiratory ~ Subjects reported higher respiratory symptoms,

reduced PEF value, and increased PEF variability
during AD

Exposure to metals bound to particles during AD
reduce pulmonary function

Daily no. of admission Admission with respiratory disease increase by

9.0% (95% Cl, 7.3-10.8) during AD

Visit for COPD increased from 0.41 person/day to
0.98 person/day in the second day following AD

respiratory symptoms

Kwon et al. Seoul 1995-1998  General
[18] population
Hwangetal.  Seoul  2002.3-2002.4 General
[24] population
Lee etal. Seoul 2000-2004  General
[25] population

Daily no. of death
Daily no. of death

Daily no. of death

AD are associated with risk of death from
cardiovascular and respiratory disease

Risk of death from respiratory causes increased by
37% during severe AD

Effect sizes of air pollution on daily death rates in
the model without Asian dust events were larger
than those in the model with Asian dust events

PEF, peak expiratory flow; PM, particulate matter less than 10 um in diameter; AD, Asian dust; Cl, confidence interval; COPD, chronic obstruc-

tive pulmonary disease.
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