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Deposition of air pollutants on airborne Cryptomeria japonica pollen

in urban areas of Kanto Plain, Japan

+ HE, OFA KW, A
Qingyue WANG, Daisuke AOKI and Kazuhiko SAKAMOTO

The morbidity due to Cryptomeria japonica pollinosis so-called ‘Japanese Cedar Pollinosis’ is increasing,
especially in the urban areas of Kanto Plain in Japan. The reasons of this increase might have been
associated with airborne pollutants from the biomedical tests conducted on mice and rats. The overall
purposes of this study were to investigate whether air pollutants may deposit onto airborne Cryptomeria
Jjaponica pollen or not during the pollen flying season, and thereby also try to find out the influence of
airborne pollutants on the pollinosis, the results of which may advance the further biomedical researching.
We investigated deposition of air pollutants on Cryptomeria japonica perigonium pollen and what
pollutants may deposit together with the airborne pollen to respiratory tract between urban and
mountainous areas. Metallic, ionic and carbonic components of suspended particulate matter (SPM) and
perigonium pollen collected at the urban of Saitama City and the mountainous areas of Okuchichibu during
the season were analyzed to identify their relationship. We found that crustal particles (Al, Fe and Ti)
tended to deposit on the perigonium pollen. The amount of ionic components of anthropogenic secondary
particles (NO5", SO4> and NH,") deposited on the perigonium pollen were higher in the urban than in the
mountainous areas. It suggested that these airborne pollutants may affect the pollinosis, and it is important
to determine airborne Cryptomeria japonica pollen and its major allergen (Cry j I), and investigate the

chemical, physical and biomedical combination effects on it in our further study.

Keywords: Cryptomeria japonica pollen, Perigonium, Suspended particulate matter (SPM), Ionic

components, Metallic components, Carbonic components and Crustal particles
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Fig. 1 Concept of pollen-air pollutant possible interaction
processes in our studies.

Here, DEP: diesel exhaust particulates, DEG: diesel
exhaust gases, SPM: suspended particulate matter, VOC:
volatile organic carbon, SVOC: semi-volatile organic
carbon, Cry j I: major allergen of the pollen and Dp:
particle size.
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Fig. 2 Sampling equipments used for collecting
airborne particulate matter and pollen.
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Fig. 3 Size-distribution of the ionic concentrations
of airborne particles collected in
mountainous and urban areas.
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The bars show the standard deviation.



BERZBRE T 5385 2005

FHHETIX 6 m s'UAEOBEDH HH Y Higkki+23
BE REFonZ L0, BTHMO LN AR EETICL D
EHEHBEOREBENSE -T2 THDHEEZHND,

3.2 ARFMEM~DRIKFRIGEEMEOLAIZET
5EE

TR & LSRR L 72 A X e % & T A X HEFE
DEBAST . A TV OEREGHTRER S LR X
INTIEBITHONTEE LT,

3.2.1 T D HIER Y OILE

HRTED & LR IS B D A X e & & T A X IEIED
HERRR Sy (Al Fe, Ti) 2OV TAHHT L7124k 5% Table 1
(2R,
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japonica  periponium  pollen collected in
mountainous (M) and urban (U) areas.

Site Al Fe Ti (pgm?)
M: Okuchcibu (n=8) n.d? n.d? n.d?
U: Saitama City (n=8) 1,070 1,140 52

a) n.d. means below the limit of detection.
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Fig. 5 Scanning electron micrographs of pollen surfaces
(a) suspended pollen and Kanto loam dust in the
chamber experiment ¥, and Cryptomeria japonica
perigonium surfaces (b) collected in the urban
area in this study.
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mountainous (M) and urban (U) areas. The bars
show the standard deviation.
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Fig. 7 Size-distribution of TEC concentrations of air
samples collected in mountainous (M) and urban
(U) areas. TEC is total elemental carbon.

HrERRTZ, LinL, #iEs, LHEE O 2 FHEE~D
TEC & TOC Z#OtE KA HTEE (TOCA) (2 &V 5
HL. TEC DILEEZFL L& 2 A, #ifiEs, [LE
. 77 7 AXER ., EEID TEC,/TC (%)(TC =
TEC + TOOIZH B2 Z1X580 Hiud . TOCA FHIs T
DI EDORERENICA->TLE -T2, LIEA-
T, ZEEOLWE RIS T, AL, 1EH#
i ECToNAEIRE K EC OLERBIZ OV TIEER
RIS TE 2o =AY, ZHUE TOC OFEFEM TEC 12
HRTEFENIZZNZ LIk D B2 b,

Fig. 3 [ZBEI/R L7z Ko la, A& kD kA
RO T-IRA A >y (NOy, SO,%, NH,) D FE 134T T
HOFBIHEHIZ A K 2 ~ 4 (S5FRER <L EITHUh
b7k (Dp <2.0 um) fFAEL Tz, EofmE s il
EHUC 1T DRIFIRA A BRI E DGR A T 5
&L I FEFLE (Fig. 8) TH - 7272, FHERTL Y &

" E= Tonic components in SPM
<
@
E Il Ionic components in pollen
E 4
H Py
£ H
g £
£ o E
2 2/ £3
E 3|2
e A|F
s =8 2
<
£ 2=
=
<
=]
2 1
2
<
&

0

NO, SO,* NH,*

Fig. 8 Ratios of ionic concentrations ([Ion]Xypan) in
samples collected in urban area to ionic
concentrations ([Llon]|Xmountainous)  cOllected in
mountainous area.



WERFARE TP 55385 2005

TR T &b o T KEPEA A4 A4y (NOy, SO.%, NH )Y A
FHEAE LI Lz alietEns e Shie, Sblc, A%
B DHEIED DB L T, AMEDIFREEIZBIET 5 £
TIT, WERY, AL B OB 2% T 720 b A XAk
DREHENRKE S ZEL L, fERSEED 22— Y 2 =/)
& (Dp <1 pm) OPLTE D ORFHERENTND Z b,
B R K Dk AL D FTREMEAS RIE STy
%, AWFIETIZ, A RS L CE I~ DB,
F I ITHL TN T ORI E - T FEREEKIT K 5 Pk
FAbFav 2DAHEMEICOWTHE L., ZDBIELL
SEM #1235 B % Fig. 9(a)~HIZKR L7z, L722i» T,
KIRVEA A U Ry DR LA 7 77 > a v R

Formation of small particles

- [ ey - .
Yubissu bodies P ]
with air pollutants ﬁw .

(Dp <1 pm) B e

Vi . i (Dp: 10~20 pm)

—| Pollen flying I—| Transmutation |—| Transubstantiation |->

(Dp: ~30 pm) Transport processes (Dp <1 pm)

Fig. 9 Morphological changes of cedar pollen during
airborne transport to or within the urban area.

(Dp: particle sizes)
MNEDRE S, Mk CEIET A REMELZ 2 b,
FESRIICT LV —R A HR T 27 ¥ 23 FEM
MEIEHE D L, FEMIENRIE LT < 70D 2 & MHERIT
X5, LoL, T2 CIREDHEE ST KENEA A Rk
SRk A ARIGYIE DOLFEIZ KDL ATRETH Y |
AT EE~DILF IOV TILS B2 DR LE
T D,

ANED BERNIZILE SN DRI FIRGYME
(Dp>7 pm) PRFEIZHOUNT, HBTES & 1L LT C EhihR
U7z, &Rl & s T, B 7Y o SIS ARV
D 1EBH (Dp>7 pm) (ZHH%E ST K&K IR E
DA FRTVRIE OB % Fig, 10 (23, ZHic kv,
FHEBTIX, K 4 55D KRKRL - IRIGYE D SENIC T
T D EHEE S, WS TR b IR DS E D o T I

87

Oa OF o @ro gso7
[ (o mee e Drcmme

|
| | i

0 2.00 4.00 6.00 8.00 10.00
Particulate air pollutants (Dp>>7 pm) concentration of collected air samples (g nr)

Fig. 10 Particulate (Dp>7 pum) concentrations of air
samples collected in mountainous (M) and urban
(U) areas. TOC is total organic carbon, and TEC
is total elemental carbon.
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