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The peaks of Japanese cedar (Cryptomeria japonica) pollen grains has been observed in Japan at the
Yellow sand (Kosa) events during the pollen scattering season. The pollen allergenic species distribute
abundantly in fine particles in urban area released from coarse particles originated by the pollen grains.
It is thought that those daughter allergenic particles are responsible for inducing asthma by breaking into
lower respiratory tract. Therefore, it is necessary to clarify the release mechanism of the pollen
allergenic species under air pollutants influence. In this study, we investigated the behavior of the pollen
grains, its mall-sized allergenic species and allergenicity in the presence of ionic concentrations and pH
values in rainwater during and after rainfall events.

A TR E R
(BHHHEAL - 1)
[ERES ST [ & @t
2008 - 9, 000, 000 2,700, 000 11, 700, 000
2009 B 10, 100, 000 3, 030, 000 13, 130, 000
2010 4B 8,100, 000 2,430, 000 10, 530, 000
2011 4FBE 8, 000, 000 2,400, 000 10, 400, 000
2012 4B 6, 000, 000 1, 800, 000 7,800, 000
&l 41, 200, 000 12, 360, 000 53, 560, 000

WFFE5Y 8« HE AT ER
B O - fE : BREES - R - L R
F—U— R e, EmE, TLAT Y REIGY

1. WHFERHAR E W O 5 — I RT VT o E AR O R B

P, KREEH RO WYKL OFRKR R E Y |
A XM — 7 L Hip > TE A BHHIS
NTWD, L, b7 & OBBIRKIGS
(X DB L TR, HE 0 BREGI
220N, FIZEROROK & RIRFI AL

BRIS TV D7, AmEicks VT, BibE
KREIGUTIEM SN EW S, AXER &1
fih L, AXEHmBEMIIL, 7L F—%4
EXE5HEELEZOND, BB
NE DI B ~ DWW I E TOR OIE B



ROMUMEEEEE, 7 LV ER UL O
AR FHI SRR T L TE B ERR O TEAE RO
WERHY - LAROERD - FRVEHSR, EBIETRE
DR &G RAL AL DO G 5 8 2 RS
DRBND B,

2. e B

AT TrE, #HE CHEH & B 1B bR
IZ KD ATl OEAMICEE 3 5
P ATV, EOBNREMANT FIEZ B L, fE
¥y & D - HYMbEERRIC X A IEREREA~D
BERBIIONWT LENMfTEEE Lty
Bl &AL T, BB RKIEY & AXTEMI
YA RIN- A A ESTIAY 50 AN DA ON e al )
HHIEDT-DDIEHET — X OEREICEB L
KoL LTVWB,

3. WrgED 5k
AFZEClE. 7 4 —)b RIHEIC L ARIRRID
b, Bk, T LT O B O
B IZB3 2T Uil R, 7L sr v
OFHA - LA, WONSEIIZ X D8R
T VIV D& 8T A S EE B O FEA
FiEERFL L,

1) ¥R - TR T v v/ N—FR 5T - RE, 1B
FESCMERNZE ORBENIC X AL LR
T Dfkfean 41T > 72,

2) ERVFERIE B ORI T X D50
BLABAT O R OFHEZ1T > 72,

3) ERPIRSREE B 7 LV A (Cryj 1 & Cry
j 2)DAHTE & OE DIRHCIR I O ke i A
21T o7,

4) FERDF IITAEK T LIV L DAL SRR E S
EE AT - BRI T v >/ N— OERL
FEREIZBR) & et L7z,

5) WREEEBROMNTIEMENL & WS- AL T L v
7 OALFRERR OS2 B 2 ZEREF S
(REFGHERET v o " — D) 2k
77

6) /7 AE ILIBIESPRIENC L AT
VIV A DB MERRIT 24T 5 T2,

7) WRGERE RO F & D [ENAO PR S DY
T —FILTONSE

4. WFITRR

AWML . LT ORI LTS,

1) ZEPREBACK & T LA OFHIl T
HEOB%

2) Zerh A UK OB BIZE B O KGR 1

3) BEAKF DRI EIL, T LIS DO
Hi - FRER
FRIZ, AXTEMFEBH - I RORIRF I W
T AKX T LS v O AITRE
KEDOBENRIZZEDRENGL 2D L
MO, BERZERILL . Z OREKORHE &
KFDOAXIEMFERZ A L, PREZ
(WEd 72 OYOBE T T,

4) ZER AT O T LIV v ORI (T
4 —/V RiA)
AT A TN T LV v ORI~
DR THERE 2 i3 2% 720 5 EIRAR 156
KRR T IR E i L. AT
LIV Cry j 1 ORIPRBITEEE ORIE 51T
277,

5) kEx IR LD AEm T Lvs
¥ Cryj 1, Cryj 2 OIEHZEE O

6) Cryjl,3-NT &4 Cryj 1 @ HeLa #l}laiZ5t
THT A b— T AFHEREICRE T D LA

It

¥z, 7R P—T RAFFEEICL Y. COPD
DIFRET R 54 5 AfREME SR & h
77
5. ERRERLE
(WFZeREE . WFgeo s R OV 724
1L TRR)

CdERERm ) (B 17 1)

1) Wang Q.*, Nakamura S., Lu S., Nakajima
D., Suzuki M., Sekiguchi K., Miwa M.,
Diurnal and nocturnal behaviour of airborne
Cryptomeria japonica pollen grains and the
allergenic species in urban atmosphere of
Saitama, Japan, Asian Journal of
Atmospheric  Environment(AJAE), Vol. 7,
(2013) fodiftE

2) S. Lu*, R. Zhang, Z. Yao, F. Yi, J. Ren, M.
Wu, M. Feng, Wang Q.*, Size distribution
of chemical elements and their source
apportionment in ambient coarse, fine,

urban

ultrafine particles in Shanghai

summer atmosphere, Journal of
Environmental Sciences, Vol.24(5), 882-890
(2012) (Paper Doi:

10.1016/S1001-0742(11)60870-X).

3) S. Kudo, K. Sekiguchi, K. H. Kim, M.

D. Moller, Q. Wang, H.
Yoshikado, K. Sakamoto, Differences of

chemical species and their ratios between

Kinoshita,

fine and ultrafine particles in the roadside
environment, Atmospheric Environment,
\Vol.62, 172-179 (2012).

4) Nakamura S., Wang Q.*, Gong S., Takai Y.,
Lu S., Nakajima D., Suzuki M., Sekiguchi
K. and Miwa M., Release rate of daughter




5)

6)

7)

8)

9)

allergenic  species from Cryptomeria

japonica pollen grains trapped in air
polluted wet deposition, Air Pollution XX
Ecology and The Environment, Vol. 157,
387-398 (2012) Doi:
10.2495/AIR120341).

ik —, EFH, AR, RHE, &
ARER, TEEL, RERI, BOfE,
B, ZHmak, SRR OREKIRIC
B2 AXIMMRIG L ZITHED
T VIV DU, = 7 o L
Vol. 27(2), 182-188 (2012).

Bao L., Matsumoto M., Kubota T,
Sekiguchi K., Wang Q., Sakamoto K.,

Gas/particle

(Paper

partitioning of
low-molecular-weight dicarboxylic acids at
a suburban site in Saitama, Japan,
Atmospheric Environment, Vol. 47, 546-553
(2012)
(http://dx.doi.org/10.1016/j.atmosenv.2009.
09.014).

RHE, EHRE* FUFR, MRE—,
BARERE, S, BIORE, BB
I, Zhak: RERIGEMEIZ L5 ZF1E
W7 LV Cry j 1 OB ESR & 3-
= hrF a0 HeLa Mkt 27
A b= AFHEREICET D A%, =
71 A, 21(1), 71-77 (2012).

Wang, Q.*, Morita, J., Gong, X., Nakamura,
S., Suzuki, M., Lu, S., Sekiguchi, K,
Nakajima, T., Nakajima, D., Miwa, M.,

Characterization of the physical form of
allergenic Cry j 1 in the urban atmosphere
and determination of Cry j 1 denaturation
Journal  of
6(1), 33-40

by air pollutants, Asian
Atmospheric  Environment,
(2012).

Wang Q.*, Nakamura, S., Lu, S., Nakajima,
D., Suzuki, M., Sakamoto, K., Miwa, M.,

Release behavior of small sized daughter

allergens from Cryptomeria japonica pollen

grains urban  rainfall

Aerobiologia (International

during event,

Journal of

10)

11)

12)

13)

14)

15)

Aerobiology), Vol. 28(1), 71-81 (2012)
(Paper Doi: 10.1007/s10453-011-9212-4).
Hosoi S., Yoshikado H., Sekiguchi K.,
Wang Q., Sakamoto K. (2011). Daytime
meteorological structures causing elevated
photochemical oxidants concentrations in
north Kanto, Japan, Atmospheric
Environment, 45, 4421-4428 (Paper Doi:
10.1016/j.atmosenv.2011.05.039).

Lu S., Feng M., Yao Z., An J., Zhong Y., Wu
M., Sheng G, Fu J., Yonemochi S., Zhang J.,

Wang Q. and Donaldson K. (2010).
Physicochemical  characterization  and

cytotoxicity of ambient coarse,fine, and
ultrafine particulate matters in Shanghai
atmosphere, Atmospheric Environment, 45,
736-744 (Paper Doi:10.1016/j.atmosenv.).
Lu S., Wang Q.*, Wu M., Feng M,
Nakamura S., Wang X. and Yonemochi S.
(2010). Perspectives on synergic biological
effects induced by ambient allergenic pollen
and urban fine/ultrafine particulate matters
in atmosphere), “#//E5 % FlF 7% (China
Environmental ~ Science), Vol. 31(9),
2260-2266 (in Chinese).

Wang Q.*, S. Nakamura, X. Gong, S. Lu, D.
Nakajima, D. Wu, M. Suzuki, K. Sakamoto,
M. Miwa (2010). Evaluation of elution
behavior and morphological change of
Cryptomeria japonica pollen grain and
release of its daughter allergenic particles
by air polluted rainfall, Air Pollution XVIII,
Ecology and the Environment, \ol.136,
185-197 Doi:
10.2495/AIR100171).

Yao Z., Feng M., Lu S., Zhang J., Wang Q.*,
Physicochemical

(Paper

characterization  and
source apportionment of PM2.5 collected in
Shanghai urban atmosphere and at
atmospheric monitoring background station
(Linan), /7 & B % FF 5 7 (China
Environmental Science), Vol.30(3),
pp-1202-1208 (2010) (in Chinese).

Wang Q.*, S. Nakamura, X. Gong, K.
Kurihara, M. Suzuki, K. Sakamoto and D.

Nakajima. (2009). Contribution estimation



16)

17)

of airborne fine particles containing
Japanese cedar pollen allergens to ambient
organic carbonaceous aerosols during a

severe pollination episode, Environmental

Health Risk V; Biomedicine and Health, Vol.

14, 65-76.

Wang Q.*, X. Gong, S. Nakamura, K.
Kurihara, M. Suzuki, K. Sakamoto, M.
Miwa and S. Lu. (2009). Air pollutant
deposition effect and morphological change
of Cryptomeria japonica pollen during its
transport in urban and mountainous areas of
Japan, Environmental Health Risk V;
Biomedicine and Health, Vol. 14, 77-89.
Bao L., Sekiguchi K., Wang Q., Sakamoto
K. (2009). Comparison of water-soluble
organic components in size-segregated
particles between a roadside site and a
suburban site in Saitama, Japan, Aerosol

Research and Air Quality, Vol. 9, 412-420.

(F¥E£) Gt 2610)
1) fhkrE—, EEE, Ei0E afETr, B

2)

3)

4)

AfE, $aARSERE, S XKIr, 2012, 2011
EESWZEHICBIT 5 AXERB LY
DT LIV UREBEER OF, 529 [l
7 v Y VR HAR SRR RS (8 H 28
~30 A), i, 63-64.

TR, HEAE, ARMEE, SARSEHE, (PAT
E—, SUvFR, oz, 28 Kb,
2012, = e b AIER T LV B
2T AR = ZAFEREOKET, 529 [F]
7 v Y VR HAR R e (8 A 28
~30 A), fal, 71-72
FHE, mAE, PR, hAE—,
TFUFR, sARER, A, TEKX
I, 2012, AXTEMEET LKLY Lt
WHURMEZ OB T LV S v OFRBE
FAAE, #5529 Bl T v LB HRF LS
PfEme (8 H 28~30 H), #&li, 67-68.
EHE (2011). AFERIT EZETE S 72
STV D2 ~FHELA =KX & AR~
DB DN T~ IR D F B~
F+—7 52011 CERC23 412 A 2 H, H
Vo L ENRKRIE D) ENYES (I
FE) 1-10.

5)

6)

7)

8)

9)

10)

11)

12)

THE, AXEHHkZT7 0y L-o T
ED 7o THD2(011). % 34 [HIEEVERN
REIZE S VR T A — KRR T 1Y
v & ZDREY) « NE~DA 237 k=, (5
H 21 H), ®, ENFE (1R,
15-20.
kP —, EHEE, T oFR, HREE,
B, B OfE, saAERE, BRI,
(2011). 2011 FEED W= FHlCmsk L
Te A XAER OFREBER), 528 [T v
BV - HfRseR RS (8 H 27~29 H,
KBK), 57-58.
HRHVE, EHE, FUoFR, ifRE—, &
AERE, PRt BEofnz, BRI,
= WAk, (2011). #HTEIG KU L D A
X T VAT BRI D= kil
L3=huFul DT R N—RAFHE
REDRHM, % 52 BIKKBREFSES 9
H 14~16 H), 337

B OFnezs, &Bel, TRRER, K TBA
s, WRTE, EFR, 2011, &2 RfHT
225 D PM, 5 3 LT PM DR S3 B EBED
®, B2EIRGAEREFRFS 9H 14~16
H), 352.

B OFnZ, A TFBFISE, THEER, &5
M, SRFNEZ, R, 2011, JBRIRER
LRIy I 7T FRAICET S
PM, s & PM,, DAL RSy 258, 55 52 [A1K
KERBIFEES (9 H 14~16 H), 354.
FERE—, EFH, BAnfZ, WARmE,
2011, HERBEABICET D34 A~ 28K
BElZ L0 HEH S D IR FRL T O FEE I BE
T LML, 5 52 FMIRKERBEFSFES 9
H 14~16 H), 356

e, ARHVE, fRHE—, BHR, ",
b, —mak, SEATERE, PEAI, 51
M AEAER D R AR T Vv s v
Wy DM RTRENE, BIA Symposium 2010
T 7 4 =T 4 — D% DY~~Biophysical
Interaction Analysis~, (7 H 16 H), #iT,
EINFR (R A X —53%) p.1 (2010).
fipfriE—, EHE. FUHFR, Sl &
HiE, HERI, WARTE, BAER,
—Hmak, AXAEBMEOREDOT LLT D
FERNHIC IS 1T D288, 5 27 Bl =T m YL
B B A 28 5 i s i SCHE, pp.53-54




(2010).

13) EHR. FUFR MAHE— 2l &
HE, BRI, SaARERE, AME, =
gk, K77 AEARTE D REHO
AT LT B AN ORIE .
55 27 Bl 7 v VR BRI R RS
# SCHE, pp.55-56 (2010).

14) EHHE, AREE, B R AME—, S,
A, Zdmak, TR, gnARER, Hr
MM AR Rl AR T Ly v
WE DOZENERTREME, 5 51 BIRAUEREL =

DB F 4, p.346 (2010).

15) EHE, #i5, WARE, MomE, 15
KIv, B, SRHBEF, LTI
BT DML IR E DOFE) & 2 D2 R
JEPEDFRA, 51 [F R KRB AR
I T, p. 347 (2010).

16) Wang Q., Morita J., Nakamura S., Wu Di,
Gong X, M., Miwa M. and
Nakajima D., Field
modification of Japanese Cedar Pollen

Suzuki

investigation on

allergen in urban air-polluted area, World
Academy of Science, Engineering and
Technology, Issue 70, 717-722 (2010).

17) Wang Q., Wu Di, Nakamura S., Gong X.,
Morita J., Suzuki M., Lu S., Sakamoto K.,
Miwa M., and Nakajima D., Morphological

observation and allergenic measurement of
airborne pollens in Japanese urban areas and
evaluation on their cross-antigenicity, World
Academy of Science, Engineering and
Technology, Issue 70, 723-728 (2010).

18) EHE, MirE—, TavFR, ",
YOARTNEZ | SEASERE, H1 BT (2009). [
KPR AT K 2 AT Ly
YOEHE R, % 26 Bl=7 Y LR
T BT e R = (] LK) s 22 S
£, pp.134-136.

19) THE, Fa vHR, MPRE— 2l
BWAREZ, ik, HEKXIT. (2009).
WRRIF D 2 ALK T LV DFEHZE
B, 5526 (717 1 LRR: - AR
s = ([i] LK 52)aHE (22 5 48, pp. 137-140.

20) #AZEIE. LEEE. FREG. BATE, BA
FEE. (2009). HBHTE0E B SRIZ 31T 5 il
K- IRVE DA F o R QMR FE RSy D

PEFRAT L 55 50 RSB B2 2xmm SCEE, P-03,
p.295.

21) EFH, Fa vFR, AE—- Rl
WATEZ, SARER, —dak, (2009). £
77 A LG K DR I
FET 2 AR T VLA Ay DRIE,
55 50 [\ A AAERY PR S GBI SR
A SCEE, p.10.

22) EHME, fFE— ¥ a vFR WA
=, SARER, TERI. (2009). BEKIC
LD DB L 7 VL7 DY
Z#H), [FL, p.11.

23) Wang Q., Wu D., Nakamura S., X. Gong, K.
Sakamoto, M. Suzuki and D. Nakajima,

(2009). Observation and measurement of
airborne Japanese cedar and cypress pollen
in urban area of Saitama during 2009
pollination season, [d]_t, p.12.

24) Shimada, S., Enya, K., Bao, L., Takada, T,
Ortiz, R. R., Sekiguchi, K., Wang, Q., and
Sakamoto, K., (2009). Characterization of
summertime submicron aerosols at Saitama,
Japan, using an aerosol mass spectrometer
and an annular denuder-filter pack system,
Abstracts of the 1lth International
Conference on Atmospheric Sciences and
Applications to Air Quality (ASAAQ 2009),
Jinan, China, p.202.

25) Wang Q., Gong X., Kurihara K., Nakamura
S., Suzuki M., Sakamoto K. and Nakajima D.
(2009). Airborne behavior and source
apportionment of Japanese cedar pollen and
its respirable allergen particles in urban
residential atmosphere of Japan, Proceedings
of Healthy Buildings 2009, Syracuse, NY.
USA, Paper 661, pp.1-4.

26) Wang Q., Nakamura S., Gong X., Kurihara
K., Wu D., Sakamoto K. and Miwa M.
(2009). Influence factors on release and
transition of Japanese cedar pollen allergen
to fine particle sizes in urban residential
atmosphere of Japan, Proceedings of Healthy

Buildings 2009, Syracuse, NY. USA, Paper
704, pp.5-8.

(XE) Gt 340

1) EHFH, BRI EDOZODORETE
BT D3, AT 1 LD MR AR
Fritge, MEm7etsiE 7 vy =7 MF%E



BCRHEER 8 B — KAk 21 FEHER
SRR A IFIERERE, pp. 65-66 (2010).

2) EFR. fhhrE—, BHER. BHFM,
(2009). HBTTE O m AT LRy RHIE DB 3
L OEKIZ L AT LA OIS B
ERFPHIEA—T A ) R gk
A —%d3 Vol. 1, pp.120-123.

3) WA E, EHFHE, BHfZ, Ortiz, Bao,
WAy, B, KEHE. (2009). EFHREICK
VD RLAR T ARG DORNEZ BT Db
72, Bi ERFHI A —T o ) R—2 g
v Z—kE, Vol. 1, pp.103-105.

(7 S PERE)
Ok Gt o)

B i
FEIF
MEFIFE -
FEAA
&K
HFEAEA B -
E NSO

OBAFIRIL Gt 0 1)

TR
FEAF
MEFIIF -
FHAA
iR
BSHFEHA
E N2 DR -

(& DAt

B LR—

WHIERRIT 72 &

BRI B ORI & AT 4 7 4
http://park.saitama-u.ac.jp/wang_oseiyo/index-j.p
hp

HE 7 L el (EHE £ 7213V T R )
T HE., NS RA 7 — T 100
BT 7T UERR SER25 43 A 12(K)
19 | 00 53 ~19 i 54 53 ffak, 16k & PM2.5

DIEAFPT M7 I HOW T OfES. 2.F FHE.

T h=a—A [PM2.5 BAKIE] BS
7Y SERR254E3 A 1 H(4) 20 K 00 4y ~21
B 55 A5k, 7oAl PM2.5 2SEER Sh
HE TS T=-DH 2 fh 27 1

6. MWFZTEHR
(1) WFgeREE
T F# (WANG QINGYUE (O SEIYO))

W95 %5+ 30344956
B ERY: « BT AHFER - U

(2) Wt E
EAE A

(3) HEEMFIEE

5K FEFE (SUZUKI MIHO)
EEHZE : 60222064

BB RS - BT RARGER - B

B KI (NAKAJIMA DAISUKEI)
MPEEHE - 10281411

MNTATEGE NENLBREEWFIERT - 8855 U 2 7
et v 2 — - ff5EE

= 3 (MIWA MAKOTO)
W& : 30375589
BERBEEAZEEY 2 — - iR



