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Characteristics of allergic pollens and the recent increase of
sensitization rate to weed pollen in childhood in Korea

Jae-Won Oh, M.D.

Department of Pediatrics, Hanyang University College of Medicine, Seoul, Korea

Pollen is very important causing factor for allergy such as allergic rhinitis, allergic conjunctivitis, and asthma, and pollen allergy
has a remarkable clinical impact all over Korea. The main pollination period covers about half the year, from spring to autumn,
and the distribution of airborne pollen taxa of allergological interest is related to pollen season dynamics. Korean academy
of pediatric allergy and respiratory diseases (KAPARD) has evaluated the pollen characteristics and nationwide pollen count
for over 10 years since 1997. Airborne particles carrying allergens were collected daily from nationwide 8 stations (Seoul,
Guri, Cheongju, Daegu, Kwangju, Busan, Kangneung, and Jeju) by using 7 days-Burkard sampler (Burkard Manufacturing Co
Ltd, Hertfordshire, UK) in South Korea (July 1, 1997-June 30, 2007). They were counted and recorded along with the mete-
orological factors daily. Tree pollen is a major airborne allergen in spring, grass is most common in summer, and weed pollen
is major pollen in autumn in Korea. There has two peak seasons for pollen allergy, as summer and autumn. There is some
evidence suggesting that the prevalence of allergic diseases in Korea has been on the increase in the past decade. However,
recent findings of the phase | and Il studies of the international Study of Asthma and Allergies in Childhood (ISAAC) study
showed the absence of increases or little changes in prevalence of asthma symptoms and diagnosis rates in Korea, whereas
the prevalence of allergic rhinitis and atopic dermatitis were increased. We reported the evidence that sensitization rate to
weed pollen has been increased yearly since 1997 in childhood. Climate change and air pollution must be the major causing
factors for the increase of pollen counts and sensitization rate to pollen. Climate change makes the plants earlier pollination
and persisting pollination longer. In conclusion, data on pollen count and structure in the last few years, the pathogenetic
role of pollen and the interaction between pollen and air pollutants with climate change gave new insights into the mechanism
of respiratory allergic diseases in Korea. (Korean J Pediatr 2008;51:355-361)
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1. 2g|27|M (allergenicity)
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ko] el Eo] ARR-5H7] el oW Bt
Fol BE 27t 1 s %

2 oyt kA G 2714 f
% AAHE ol et <
Al(major allergen)< 3}
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dutx oz FAAELS FAERE)SF £ A Fx 93|
A G2 E M Gymnosperms) 3 3 A2 E [ (An-
giosperms) T woE EFIHEH YA EES FHU HE

23 e ARl AANBEE 2ol A FxAA AT

He
Ju
r

)

4]

=
Aakeks A Eolth A B thA] 3l Hals zha gl
A9 A& (moncotyledons) ™ 7 719 o] A& AAAFAE
2

wxieiolm, giRite] o2
golt}, 7| EH o 2o Y RE
P95 vro] By

1) g+ (pistils), o1& AW (ovary), &E(style), T(stig-
ma)Z TAEo] glon, o FFRo el & ghite] 24 Hrh

2) g% (stamens), °1&= F=(filaments)$t #%Hanthers)
o2 F3H™, o] ZyellA sHi(pollen)s AAFETE

3) st (petals), W24S HERE EAFFOZ o2 37 o]
do FAHET

4) #¥ (sepals), A& WAL Y& AAWRE FAjojm 3-

67H% vrolA A

FE|LIEI EEsts LY2T|M AEQ BEF

1. =57 (trees)

1) UXIAlE(gymnosperms)

1) Skft

sHE9] A7]= 20-30 um=E 2€ FEHE UERYY] Al Ebshe,
dyErng 58 F Jdogj= AR dHA vk junipers,
cypresses, cedars 5°| &3t}

(2) 2U5-F

SHE9] A71% 45-65 ym BEE 21 FHUE 73 gle

v Ay 27] $HAAdL A} Pines, spruces 5°] &3tch

—anther
> stamen
filament ,

ovule

FLOWER

Fig. 1. Parts of perfect flower in cross section.
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2) OXIAlE(angiosperms)

YR geles)E e R
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s SAch.

4 B4 g b4 Yehe AEHEA Y
—% 7] 3L ‘Rl W Z7]%E 20-30 umelH, 370
At A=A (birch),
*E]‘Jr"r(alder), 7H%h/}-r(hazelnut) *o‘O] Eaia= g
(2) FFE
FustE Aol v o =2 39S R YEh]
Al7lel Al sHEE fd

A A= A2tz oA o SH o]
H, s 2715 fFidth 27 40 ym BER A, B
A ouEd 3719 AR TG, furrow)E 2L Utk
Y= (beeches), WA (oaks) 50l &3t

(3) HEWF

e HeEuRtds Suste Loy 22U §2 F
st A e 2r]de] Ak shEel A7 27-34 umelH,
A& WeF(intine)S 7HA 3L Utk 5-6€e] FEAT vt oY
E &o] Wo] 9o} AAE ol HEA AFHELo] dojd
Aoy dniziow gy =r)E fFske AL ofuth BE=EuE
(willow), EZ# Y (poplars) &

(4) =5+

-690l 3T el Fa% sHtoln, A7) 30-40 ymel
W, 579 &3 T, ARG s 2

(5) HFF

FeElvetel A g gdsiA A= AedE A gy
o] A& Aow duA ot vy ST BA &2 Ao
= deA o

(6) MEUF

g 271de] e AEFHR A7]E 20 umeolH, 3-4719] F

(furrow) <} ¥ <uhs #4431 Adrh

ZEFE A ETY] Al st A7) 20-25
um= 1709 & = F(furrow)7F AL, BIAA F78 WEhE
119704 ghito] et Ty, o] Al

53] Abghe] @o] AFdhs
25 a1 glo] o] Aol 9% EFe] FHEC] U
]

aAufepel Aaa 5l

Nt
2,

ol

ol

fd

o,

Fl

>
12
o

= i B
W ou|7} glon) —orT’/]L}EMVﬂ wol APHE=E F
“t)(korean lawngrass), ©3°FAIH](timothy grass),

7t (bermuda grass), 22M(orchard grass) 5°] %t

Loy

HJo o W rr e sf
Nl
N

ri fr

3. &5 R/ (weeds)

FEFE dibA o AR e AER Alge] wo] AF
sk A7k A&7l ol *}ZHOH U AERA IR EE
A7 &) ol = E5H shEel det thr] AlAe)
o eyl Ae 7HeE ﬂ—’:r'—%* FEE o7 3l

1) 33t (gsteraceae)

SEuet b P el de e sEe® dEA
o kst Fo] l=d I F %(sagebrush; Artemisia),
HAZE(FE27]%; ragweed; Ambrosia)S thE <l L 27]
A s AAdskE A Eolth

(1) #lk(tribe asteraceae)

A715= 20-30 umol 3L, 3709 T(furrow) et Bl FA &
Y(exine)& B lom syt 7H&E SHESE F
sk tIEA 2 Eolth

(2) FEZ7]2 1 (Tribe Ambrosieae)

713 RS fEA] AR 9 BuldA Mase 4
E24 1960 U] 32 ZAMAAE EREHA FRo 19701
el ef=ake] wejo] ke HA] FYH o] 1980d ] 2
TR A 27] Lo iFEoe] AAE et Mg vt
S dxA dHE27E frdste shEo R HisEa . &
| =017k 1-25 mE& @& S A E(Ambrosia trifida; giant
T A E(Ambrosia integrifolia), &7] ¥°]7}
1m AX9 HAZ(Ambrosia artemisiifolia; short ragweed)o]
A AEelth st A7E 15-20 umelH, o8 79 7t
N2 SeRel & wadow nud e ouxe a9
=

2) HolFFt(amaranthaceae: pigweed and waterhemp

N

ragweed),

family), HIS#&(chenopodiaceae: goosefoot family)
ol % Tk tgon B sgES iy shSA

,
5 o O )] 5 i
HFEEE fushs a8 ARelth 1 B EYgow w2

oJFEI} MEHS TR Bbse,

% 3t Z2AF Al BlE - ol (Chenopod-Amaranth) 2

3) &#(cannabaceae)

Bad dalldo]l xR0 22 gF wFoln 899
steteh, A5 ZA e 5, WEH, MH7E T JdoR A
A7tel ), ol w4 Y T EA 2 2l 7k A gle] =X
oA &3] BAHE AW Aet Fxolrh A HQA LA
A, FHA, ordA, B E o 9] dA L FHd Hde
2 1Egg o]F o] AT THH ] Fadk dHar] T
Aoz F93| aedorst AEo|tt g4l = (Japanese hop)
ol &gt

4) ZZAHO|#H(plantaginaceae)
A= oz dAs A 7 Ao B gl 4
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B2 e SEuvgtee 6-7€9 4 2 v, BdE
PoF o] /e Fo] glomn, A7]E 25-40 ymolH, FA 7o
Ey]/K

(English plantain; Plantago lanceolata)® 2.3k <
o] =0 /\T‘ji ol—gq;(;] o]rjr

4. SEEELHS

o
[0

SHE2 G AE9 FEollA U= vl9-3l(gametophyte) 2
A 2-4M9 NER FAES ok 4 sk diFe 9
(exine) =} W (intine) & T+ = Jo, 7+ st i A
719} euke]l T E(pores)e] Y A, F(furrows)e] 7, Al
rute] HoF(ZMAl, F7IFEHY, WA B Sl o FRECH

Table 1. The classification of Allergy plants in Korea

o e} s}
PR opgol 2Qolut £,
@ Bast Avk sl U 2

REFol 9% el

&

Species General Name Academic Name Allergenicity
Fagaceae Oriental chestnut oak Quercus acutissima Carruth. +
Daimyo oak Q. dentata
Oak Q. variavilis Bl
Oriental white oak Q. aliena BIL.
Mongolian oak Q. mongolica Fisch.
Beech Fagus multinervis Nakai
Betulaceae Birch Betula platyphylla var + +
Alder Almus japonica
Hazelnut Corylus heterophylla var
Salicaceae Korean willow Salix koreensis Ander. +
Italian poplar Populus euramericana Guinier
Ulmaceae Japanese elm Ulmus davidiana var. + +
Hackberry Celtis sinensis Persoon
Aceraceae Maple Acer palmatum Thunb. +
Platanceae Planetree Patanus occidentalis L. +
Taxodiaceae Japanese Cedar Cryptomeria japonica D. Don + +
Pinaceae Pine Pinus densiflora Sieb. Zucc +
Asteraceae Common ragweed Ambrosia artemisiifolia L. +++
Giant ragweed A. trifida L.
Sagebrush Aretemisia tridentata
Mugwort A. vulgaris L.
Amaranthaceae Green amaranth Amaranthus mangostanus L. +
Wild amaranth Amaranthus retroflexus L.
A. lividus L.
Chenopodiaceae Lamb’s quater Chenopodium album var. + +
Mexican tea C. ambrosioides L.
Chenopodium glaucum L.
Cannabaceae Japanese Hop Humulus japonicus Sieb. +++
Plantaginaceae Asian plantain Plantago asiatica L. +++
English plantain P. lanceolata L.
P. major L. var japonica
Polygonaceae Common sorrel Rumax acetosa L. +
Sleep sorrel R. acetocella L.
Curly dock R. crispus L.
Urticaceae Nettle Urtica thunbergiana Sieb. x
Gramiceae orchard grass Dactylis glomerata Linne + +
Timothy Phleum pratense
Red top Afrostis clavata var. nukabo

Lawn grass
Bermuda grass

Zoysia japonica Steud.
Cynodon dactylon Pers.
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Fig. 2. The seasonal distribution of airborne pollen in Korea.
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Weed pollen (grainfm?)
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. 3. Weed pollen counts are increased in Korea yearly.
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Allergen sensitization rate (%)
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Date

Fig. 4. Sensitization rates to weed pollens are increased yearly in
Korean children (diamond: tree, square: weed, triangle: grass).
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Fig. 5. Sensitization rates to airborne pollens are increased
in early childhood. The airborne pollens consist mainly of
birch, alder, oak, grasses, ragweeds, mugwort, sagebrush in
allergy skin test.
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