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c PRERE -
RT3 e RER Y EREN X IR ERIFSAYE
SEREMNZTERAR
I

¥p2 B (sand dust, SD) £FEILHBEAFE LM —FHRESERIULR, HERY
D RMREMEBRRSHF AR REEBRE . FREEEZNEN D LR
(ASD)EVE T XEEV ., 5 Ty E S E AR R DX, B T X e
K8, FMUBERFTERLE. HELSmAR, ELURERFERLEIE
%EH, BRAEAMEELIK. ASD HTRAHER, THESHLEME, WRET
KASEYNSO,, NO,) HIBiM#(S0™) FREENO:), EaEFE—ERHAEY, W
W, . EERTRORE. BEK, EEXMAYTBRCEWRN) K
BIKMEAREMALEEERTELW, BHT ASD EHRAENRHETIET
[ R,

TP BT A BRY RIX WY 5 PR R BOR R R E S KX
RE, BEEEE. KENRTRERAEER, EPLRRENE, EAMR
AGZMSEG/RNEARTRBEMM. FRER, €S, PERRESR
TR, LOSERNRSAEURMEARZAESRE—H. XUNHEER
AEWRE, BEZSEMBIENERRE. ZHHEENEARMBLUREANIL
ERMOMBESES LR RERNEA. B, RITRHAELERERATCDLERK
AR, R ASD BEA R TS R R Bt B B, JELRM
RIFF R ST IR B S R

RATLN AR ER, 7E OVA RISA/MRSE LR AR PRI, BEREX
S HIEHEYEIR (bronchoalveolar lavage fluid, BALF) AL M A A REE, ¥
7Y ASD AT 35 Bt CE AE BRI 8, (7 R DR A E R L
HIFUEM RSB RAEME T, BALF P{EAAEMME T IL-5. MCP-3, IL-13,
PE M PR AL RS AL R T RS R UK = YI(IgE, 1gGl) MIRiIEMM®. i, &
it 360°C MR EBRYE (A, SO&. NOs%) # ASD (heated ASD,



H-ASD) HIRER T B Em , Bty LR BRAYRE M E WX SR
TEEEH.

ABFF P R TR R E T HAEN 2 AM TR SR MA AR
ST TE, DIRERMTHERTNMED. SO NOyFHS>. FLRRA
B AR B FA ) E BT EERBRRE, 3774, F: Nocardiopsis
sp. (No.1-4), Bacillus sp., Streptmyces sp.Fl Bjerkandera sp.. KB N OVA B
BAR, RASEEENTE SRRMALERN ASD (H-ASD). FIIA &
PN H-ASD BIFRIEADRAEN, RENMRMASREREZZN, X
SEMEVR (BALF) "PAREAMA 4 454k, BALF 41 HEFREMLEA
REFHREREKRE. NFMmEd—FELERBRNRINMEY, HITHE—
WIERR . AR R KTV RFTHRYHE R AEYIR OVA F-PREH /MR iE
RIEME R

KEHZE

1. BEARRKRE

AR REYE 2011 €5 A 1 HE 3 AEAABR LM T BHEK K
eV ER A2 R4, H LIDAR (Light Detection And Ranging) £ Il iX #EA0H
I 350 pg~550 pgm’ (LR REATFHAKGEA SRR HER %
). PFREAN M (OLS3500/SFT-3500, Olympus and Shimadzu) 4341 21
BEAZBRANERD, EHERERHRA 1 um, NESAHEEE 2.8-5.9
pmoe

2. FEARbE

5y P SREFIH ASD HEAZE BT A ER h 23t 360°C MHAEER 30 min, BARR
HE I F BRI RTOHAED SO&H NOyEM S

3. AEDI B BRI

AWFAER 7 FMEEY REE 2008 £ 5 B 7 HAAR N EHEM AT RENHY
Wk E BN BREINBY SR ERER. K. DREGHEHEK
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Bl RGBSR, B3 7 MHEY. £ DNA 411, #EElrsg
Nocardiopsis sp. (No.1-4) , Bacillus sp., Streptomyces sp. K Bjercandera sp.. iX4E1
HEWE 1%E/R D 1 /M KTE, TIJE LA 1500rpm B0 10 min, EHEEFR, K
TRETHRER.

4, ERHY KRG

M Charles River A7 (#%)Il, FA) WA 5 AEHEE ICR MR, BERNIER
%5, HELAERENRFANDR, THALR. RIEREDHENAR
BRBEMAR 9 M, B4 1-5 A%, ZLRANHH: EER (Ovalbumin,
OVA) 4, OVA+H-ASD #4, OVA+H-ASD+Nocardiopsis sp. ( No.l-4),
OVA+H-ASD+Bacillus sp. » OVA+H-ASD+Streptomyces sp. 1 OVA+H-ASD+
Bjercandera sp., 3t 29 R, A%/ MR 4%=FRALS/EH THRE, 2°8E
A H-ASD (0.1 ml/mouse) 1 OVA (0.1 ml/mouse) BAK 7 FHRIEMEY 3.5 ng,
HRENK.

ENBLRERZE, EHEHRRO LY, REDWLE. FHHE
—&, BAPR 4% =FEE R TR, 25EEABHRY (0.1 mVmouse)
A/ OVA (0.1 ml/mouse) FI/EHAEY (2ug/mouse B 8pg/mouse). Hja—ik
BREMNE-R, SPREBITL 20% BT, FHRBRE, FARULELE.

5. SERBH IR B

BN B ERE E T 10% P AR G i P, b4 B 75 85 H AN E A 2 mm
BiEk, BAEEE, IR um EMEA. HE R fE XS PRIE dil i 8
SRS ERYE R 40 M R B R . PAS BB MBS A B A RA R
FEAE R . 57 P SR MY A R R B P A0 A TR B A P AT MR

6+ KA S b TRAE BN i R

AN BB RRE S O BE R AL, 1500 rpm B0 10 min, (R, -80°C IR UK
Hr A TRIMLE OVA B RIEHIA 1gG1 Al IgE RIS, JUMRLBELE,
SeEE, ATEEERKERDRWEER, WEERRERDL. WERR,
-80°C WIMRBEVKAEHRAE, FITRIMRERE P AREFRELETHERR



&

7. XAEIEEBR T AT

IR LR BB RE T AR RS, SRaheR, SR
TFREALEMSREETEARES. FRBENAARELRA, B
SRR o R Diff-Quik R85, BB T WS Brr bR, Erma.
VG 4 AR 2 4

8. ST EEVRIR P 40 R F AR AL BT O

R P Bk S % R MR BALF AR F A E FRIRARIE. KhaM
EFaE: B/ E(dntereukin, IL)-1B. IL-4, IL-5, IL-6, IL-12, IL-13. F
% % (interferon, INF)-y FIf#2 A 5EEF (Tumor Necrosis Factor, TNF-a) « #&{LH
FaRE: IR ARELE T (Botaxin), HTRIEIEE T AMREM AR
[ F (regulated on activation normal T cell expressed and presumably secreted,
RANTES). E M4 4 % 5 F (macrophage inflammatory protein, MIP)-1a. Fi{L4l
it #4 46 B F (Keratinocyte chemoattractant, KC) % 40 i ¥ 4t & H (monocyte
chemotactic protein, MCP)-1 1 MCP-3.

9. OVA #5 IgE F1 1gG1 FLARRR N
FHl & OVA-IgE ELISA B &A1 i OVA-IgG1 ELISA &K M f1 7 = 1 OVA
¥ 54 IgE M1 1gG1 k.
10. Ziit
ABFRRA SPSS13.0 Ziit MM IT AN, FKit SRR TFHHbrHEE,

KRR E T EMTH BRI R B AR SREN: A EERRA S R,
KA SNK iEATALR L, p<0.05s RAGRTHEREN.

TRER

1. ASD XS kil 45 R
ASD BRI KNEESAN 2.8~59 ym. ASD BRI EH TR AN



28% Si. 7%Al. 3.8% Fe. 3.2% Ca. 1.8% Mg~ 0.36% Ti. 0.10% P, 0.091% Mn.
0.051% Ba fl 0.025% Sr.

2. 7 Rl s SR A R B

OVA+H-ASD+Streptmyces sp.55 OVA+H-ASD+Bjerkandera sp. L R, 5
OVA+H-ASD 4L, MRMIPRE LFFOFRARSEHE, FHE
Bjerkandera sp I E B BE, MRAEHBETERENAREEHE.

3. 7 RS RN R A E I DL P A A A I

OVA+H-ASD+Bjerkandera sp. /)i BALF * EVEAN AL, LR, PERR
PR A AR A RE OVA AR EEMS.

4, 7 RPN AR SR IR R 40 A R T Ak i 2 Al

B FRIE R0
Bjerkandera B4 EFI4( KC. MCP-1. RANTES. MCP-3. IL-12 /KFF} &,
5. Bjerkandera sp. 3} /> BUM S B 5 R A R

© OVA+H-ASD+B.sp BEAEBE3 I/ BMIRILE LB By FRR AW B R,
SERB TR ARMACARE E8E, BREME, ZRBHEHE.
6+ Bjerkandera sp.3t/NF TS E IMIEE R P RAEA HL AR (K R

]

5 OVA+H-ASD Ak, OVA+H-ASD+B.sp Z1/)7 i BALF * ELHE 40 ffu i) 35 B 1
% . 5 H-ASD+B.sp, fil H-ASD+B.sps 145 L4, OVA+H-ASD+ B.spy/B.sps Bk &
Kb as—5 S BUME BALF F RSB R A RSS2

7. Bjerkandera sp. 3t/ A& B RE VL 40 M R 7 A afe

A M F RIS KR

OVA-+H-ASD+ B.sps Bt & 1EFI 41 BALF ) IL-1B. IL-6 IL-13 1 TGF-1 ¥
EETXBARM OVA MMERMA, B4, IL-1B. IL-5. IL-13 F1 TGF-1 Rikth
38T H-ASD HM{ERI 4. H-ASD+B.sps 411/ BALF 7 Eotaxin, RANTES,



KC A1 MCP-1 (K 55 A K B.sps BMAEAM L BEFE.
8. Bjerkandera sp.¥t/)>RUILIEF OVA 574 IgE 1 IgG1 RIEH

3]
OVA+H-ASD+B.sps A/ R L&+ OVA 45 FH# IgGl K&K Bspy M
H-ASD+B.sps HIIRIZH TR, FEFTAMATIPRT OVA FAtk IgE FIRE.

& i
1. 7Y, %502 Bjerkandera sp., AENIE OVA % S HIEERG /D L NS IE
RAE R0
2. Bjerkandera sp.J8id Th2 KR ME TR A A T HIRET
BOE Th2 BB RM, HTINE OVA ¥ SRR DRI SERAER M.

X2
L RBRY. BFERA. B, ARETF. BAEARETF. Th SRR
i\ Bjerkandera sp.



c RYRERE -
Microorganisms attached onto Asian sand dust
enhanced Ovalbumin-induced respiratory
inflammation in asthmatic murine

Preface

Asian sand dust (ASD) storms arise from the Gobi Desert, the Taklimakan desert,
and loess areas of interior China during the spring season. ASD aerosol spreads
downwind areas, such as East China, the Korean Peninsula, and Japan, as far as across
the Pacific Ocean to the United States. ASD reportedly is transported one full circuit
around the globe. ASD contains various chemical species, such as sulfate (SO4™) or
nitrate (NO3) derived from air pollutants (SO, NOy) as well as microbial agents,
including bacteria, fungi, fungal spores, and viruses. Recently the microbial
communities transported with ASD have attracted much attention as bioaerosols
(biological particles) affecting downwind ecosystem and human health.

The airborne sand dust and these microorganisms may be associated with the
respiratory health and increased mortality and morbidity. Because, epidemiologic
studies have demonstrated that an increase of hospitalization for pneumonia in China
and an increase in daily mortality in Seoul, Korea caused during dust storm events. In
Taiwan, ASD events coincided with an increase of mortality, and emergency treatment
for cardiovascular disease and hospitalization for pneumonia have been reported. In
Japan, the deterioration of Japanese cedar pollinosis, seasonal allergic rhinitis, and
exacerbation of adult asthma and child asthma occurred during a dust storm event also
have been reported. Therefore, experimental studies to confirm the epidemiological
results, suggesting that ASD causes the deterioration of pneumonia or allergic diseases
induced by microbial agents and ASD during a dust storm event, are in order.

Our previous studies have shown that crude ASD enhanced allergic airway

inflammation and the proliferation of goblet cells in the airway epithelium in



OVA-stimulated mice, which was evidenced by cellular profiles of bronchoalveolar
lavage fluid (BALF) and histological examination. The exacerbated antigen-related
airway inflammation with eosinophils was concomitant with amplified expression of
pro-inflammatory molecules like IL-5, MCP-3, IL-13, eotaxin in BALF as well as the
production of antigen-specific antibodies (IgE, IgG1). However, ASD heated at 360°C
to exclude toxic materials (microbiological materials, sulfate, nitrate, etc.) caused less
effect. Therefore, the materials absorbed onto the ASD particles may play an important
role on the aggravation of respiratory inflammation.

In the present study, we used ASD collected from the atmosphere from Orio in
Kitakyushu, Japan. The particles had been excluded of toxic materials (microbial
materials, sulfate, etc.) by heating. In addition, the microbes used in this study was
collected over Noto peninsula, Suzu City in Ishikawa prefecture, and seven kinds of
bacillus and mold (Nocardiopsis sp. BASZUNO801; Nocardiopsis sp. BASZUNO0802;
Nocardiopsis sp. BASZUNO0803; Nocardiopsis sp. BASZUNO0804; Bacillus sp.
BASZUBO0801; Streptmyces sp. BASZUB0802; Bjerkandera sp. BASZUP0801) from
ASD were separated in Ichinose’s laboratory in Oita University of Nursing and Health
Sciences, Oita, Japan. We instilled OVA-induced ICR mice intratracheally by H-ASD,
seven kinds of bacillus and mold. Several investigation included pathologic changes in
airway, cytological alteration in bronchoalveolar lavage fluids (BALF), changes of
inflammatory cytokines and chemokines in BALF. We selected one of the most serious
bacterial for further research. This is the important study on microbes of Asian sand

dust in Japan exacerbating asthma caused by OVA.

Materials and methods

1. Collection of the particles

The present study used ASD collected using a high-volume air sampler with a
Teflon filter from the atmosphere in University of Occupational and Environmental

Health, Kitakyushu, Fukuoka, Japan May 1%-3" 2011 after a massive 3-day dust storm
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event in East Asia. The density ranges of the ambient particulate matter by LIDAR
(Light Detection And Ranging) in May 1-3 was 350ug ~ 550pg /m3 in Nagasaki,

Japan.
2. Preparation of particles

ASD was collected from Orio in Kitakyushu, Japan. The samples were heated at
360°C for 30 min in an electric heater to exclude toxic materials (microbiological

materials, sulfate, nitrate, etc.) adhering to them.

3. Preparation of microbes

ASD bioaerosols were collected at a height of 400 m using a tethered balloon and
bioaerosol sampler on May 7, 2008 over Noto peninsula, Suzu City in Ishikawa
prefecture, After they were cultivated using a Nutrient agar, blood agar, potato dextrose
agar and Sabouraud dextrose agar, eight strains of isolates were obtained. A homology
test revealed that B.sp used in this study is one of the ASD bioaerosols. B.sp had been
inactivated with 10% formalin for 1 h followed by centrifugation at 1500rpm for 10
min. After that the supernatant was removed and the remaining material was dried

under reduced pressure.

4. Animal and Study protocol

Male ICR mice (5 weeks of age) were purchased from Charles River Japan, Inc.
(Kanagawa, Japan). After one week of screening out sick mice, mice with abnormal
body weight and mice stressed from different environmental breeding, the remaining
mice were used at 6 weeks of age. They were fed a commercial diet CE-2 (CLEA Japan,
Inc., Tokyo, Japan) and given water ad libitum. The mice were housed in plastic cages
lined with soft wood chips. The cages were placed in a conventional room, which was
air conditioned at 23°C and 55-70% humidity with a light/dark (12 /12 h) cycle. ICR
mice were divided into 9 groups: OVA, OVA+H-ASD, OVA+H-ASD+Nocardiopsis
(No.1-4), OVA+H-ASD+Bacillus, OVA+H-ASD+Streptomyces, OVA+H-ASD+

Bjerkandera. After the most serious bacterial was chosen, twelve groups (n = 14, each



group) according to the treatment with particles were set: control (normal saline),
heated ASD (H-ASD, 0.1 mg/mouse), bacterial, (2 pg/mouse), bacterial s (8 pg/mouse),
H-ASD + bacterialy, H-ASD+ bacterial g, OVA (0.1 mg/mouse), OVA+H-ASD, OVA+
bacterial,, OVA+ bacterials, OVA+H-ASD+ bacterial, and OVA+H-ASD+ bacterials.

5. Pathological evaluation

The lungs were fixed by 10% neutral phosphate-buffered formalin. After
separation of the lobes, 2 mm thick blocks were taken for paraffin embedding
Embedded blocks were sectioned at a thickness of 3 um, and then were stained with
periodic acid-schiff (PAS) to evaluate the degree of proliferation of goblet cells in the
bronchial epithelium. The sections were also stained with hematoxylin and eosin (H&E)
to evaluate the degree of infiltration of eosinophils or lymphocytes in the airway from
proximal to distal. A pathological analysis of the inflammatory cells and epithelial cells
in the airway of each lung lobe on the slides was performed using a Nikon ECLIPSE

light microscope.
6. Bronchoalveolar lavage fluid (BALF) and blood

In brief, the tracheas were cannulated after the collection of blood. The lungs were
lavaged with sterile saline by syringe. The lavaged fluid was harvested by gentle
aspiration. The average volume retrieved was 90% of the amount instilled (1.6 ml). The
fluids from the two lavages were combined, cooled to 4°C, and centrifuged at 1500 rpm
for 10 min. The total amount of the lavages collected from individual mice was
measured for calculating the protein levels of cytokines and chemokines in BALF. The
BALF supernatants were stored at -80°C until it was analyzed for cytokines and

chemokines.

7. Cell profile in BALF

The total cell counts of a fresh fluid specimen were determined using a
hemocytometer. Differential cell counts were assessed on cytologic preparations. Slides

were prepared using a Cytospin and stained with Diff-Quik to identify eosinophils with
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red granules. A total of 300 cells were counted under oil immersion microscopy.

8. Quantitation of cytokines and chemokines in BALF

The cytokine protein levels in the BALF were determined using enzyme-linked
immunosorbent assays (ELISA). IL-5, IL-12, Monocyte chemotactic protein (MCP)-3,
Keratinocyte chemoattractant (KC), MCP-3, macrophage inflammatory protein
(MIP)-10, regulated on activation normal T cell expressed and presumably secreted
(RANTES), tumor necrosis factor (TNF)-0, eotaxin, interferon (IFN)-y, transforming
growth factor(TGF)-Bl, interleukin (IL)-1B, IL-4, IL-5, IL-6, IL-10, IL-13 and IL-33
were measured.

9. OVA-specific IgE and IgG! antibodies

OVA-specific IgE and IgGl antibodies were measured using a Mouse OVA-IgE
ELISA kit and a Mouse OVA-IgG1 ELISA kit.

10. Statistical analysis

Statistical analysis on the pathologic evaluation in the airway, cytokine and
chemokine proteins in BALF were conducted using SPSS13.0 software as statistically
significant at a level of p<0.05. Results were expressed as mean+SD. Differences
among groups were determined using one way analysis of variance followed by

Student-Newman-Keuls test when F was significant.

Results

1. Preparation of particles

The size distribution peak of ASD particles was at 2.8~5.9 pm. The element
compositions in this ASD sample were 28% Si, 7% Al, 3.8% Fe, 3.2% Ca, 1.8% Mg,
0.36% Ti, 0.10% P, 0.091% Mn, 0.051% Ba, and 0.025% Sr.

2. Enhancement of pathologic changes in the lung by seven kinds of

bacterial and molds

1



The proliferation of goblet cells and eosinophils in the airway in
OVA+H-ASD+Streptmyces sp. and OVA+H-ASD+Bjerkandera sp. group are marked
compared with OVA+H-ASD, especially Bjerkandera combination group.

3. Enhancement of cell numbers in BALF by seven kinds of bacterial

and molds
The numbers of macrophages, eosinophils, neutrophils and lymphocytes were

increased in OVA+H-ASD+Bjerkandera sp. group compared with OVA alone.

4. Enhancement of cytokines and chemokines in BALF by seven

kinds of bacterial and molds

The protein level of KC, MCP-1, RANTES, MCP-3 and IL-12 increased in
OVA+H-ASD+Bjerkandera sp. group compared with OVA alone.

5. Enhancement of pathologic changes in the lung by Bjerkandera sp.

The proliferaion of goblet cells and eosinophils in the airway of
OVA+H-ASD+Bjerkandera sp. group are marked, and the basal membrane become
thick and glass-like degeneration.

6. Enhancement of cell numbers in BALF by Bjerkandera sp.

The quantity of macrophages went up in OVA+H-ASD+B.sp group considerably in
comparison with OVA+H-ASD. Furthermore, OVA+H-ASD combination with B.sp; or
B.sps showed a substantial elevation of eosinophils compared with H-ASD+B.sp; and

H-ASD+B.sps, respectively.

7. Enhancement of cytokines and chemokines in BALF by

Bjerkandera sp.

Almost all the cytokines and chemokines went up in OVA+H-ASD+B.spg group in
comparison with the control (Eotaxin, MIP-1a, KC, MCP-3, IL-1B, IL-5, TGF-B,
p<0.001; IL-6, IL-13, MCP-1, p<0.01; IL-10, p<0.05), H-ASD alone (Eotaxin, MIP-1a,
MCP-3, IL-5, TGF-B, p<0.001; IL-1B, IL-13, p<0.01; KC, p<0.05) and OVA alone
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(Eotaxin, MIP-1a, KC, MCP-3, IL-1B, IL-5, TGF-B, p<0.001; IL-6, IL-13, MCP-1,
p<0.01; IL-10, IL-12, p<0.05). It also increased eosinophil-relevant cytokines including
IL-5, IL-13 and TGF-B1 compared with B.sps alone and OVA+H-ASD. Moreover,
RANTES, IL-12 and TGF-B1 manifested a higher concentration in
OVA+H-ASD+B.sps group than that of in H-ASD+B.sps.

8. Expression of OVA-specific IgGl and IgE in serum by

Bjerkandera sp.

IgG1 in OVA+H-ASD+B.sps group was considerably greater than that of in B.sps
and H-ASD+B.sps (p<0.001). OVA-specific IgE could not be induced in all the groups.

Conclusion

1. These seven kinds of bacterial and mold, especially Bjerkandera sp., may
aggravate OVA-induced lung inflammation.
2. Bjerkandera sp. deteriorated OVA-induced lung inflammation possibly by

activation of the Th2-associated immune response via cytokines and chemokines.

Key words

Asian sand dust, ovalbumin, murine lung eosinophilia, cytokine, chemokine,

Th2-associated immune response, Bjerkandera sp.
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« RYLGEREIE »

KUHE RAER b &t

PM particulate matter AR A B
OVA  ovalbumin e

IL interleukin HAMA R

ASD Asian sand dust THPLRBHY
H-ASD  heated ASD BnAKL 2 i S 2 2 R BT
BALF  bronchoalveolar lavage fluid TREMEELR
Ig immunoglobulin B ER

IFN interferon FHE

KC Keratinocyte chemoattractant R AR T
MCP Monocyte chemotactic protein AEaRBEtERD

MIP macrophage inflammatory protein BV RAEE A
RANTES regulated on activation normal T cell R #UEIEH T 4Rz
expressed and presumably secreted 17} 40 KT

LPS lipopolysaccharide e
TGF transforming growth factor HBUEKAT
B.sp Bjercandera sp. AR R
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e B .
B F i REAY EHRENMPERESH
NESEREMEIRR

i

]

535S, BETRETRELTEHR (BREXEDEMERETIE
MR, ROUREILT R SR ERREES, EDERERAEHT
KERH 4, THERSEEEEAEE, BT USRI FERLEIERHE,
B R AEAN R, XA RERCEYBR) R R RESREMA
REEFEERTEYM. BT XEFRRE T PERBL ERATUARHR
By, BRYRTEIE SO M NOS S EMEY. Rtz s, WE. AE.
HE K B-ERES B AWEETRMFEY. Tk, T RH TR ERE
YIREE R BT R AR, HEIETZ K.

TR EBERATMSLRRENE, EBXKLONERFNTTENE
BABRZ, DEMAMARESEREY, B4, PARSGENHEE /RO
BT RE KRR, AAMRARILEERELE R, BIRATR
20, LRHVEHRERI, BiTWE OVA FES MR/ SEFRELR
(BALF) M t R AL R BEARER, EHPLRERHRIHEEER
SR ARIR G B B 5, R R LA R A P B LA R T R AE IR
BALF R A EAMEFW IL-5. MCP-3, IL-13. EMAMRELBLEFHHE
B RHURMFEYI(IEE, 1gG1) HIRERHRIY), R, 21 360°C ik EFHY
B (e, SO2FINOs%) i ASD (heated ASD, H-ASD) #1 R T 2
MERE, R, RAERRHEED QRTRY EOBAEDED LRER KA
BREDRIEEER. R, BESEMWBRESLHUEDHEFNEE.

BRI T A 7SO R, ST A MR R RAE
EREW. WHERWET ASD REAIMAEY R e BN/ R A ERAE,
RATHAT T EEEFHE, 4 B3R ASD BRM S & kB3I E T ASD REH
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Mt 7 F R4y, B Nocardiopsis sp. (No.1-4), Bacillus sp., Streptmyces sp.
R Bjerkandera sp.. ¥ Bjerkandera sp.7E il Bt BB 51k B R KR B o
Bjerkandera adusta 8RB BURA KM A SRR E A E A, AHFFR
FI OVA BBUMNRL, RSB E, SIEMALER ASD (H-ASD). A
ISR H-ASD BIFHEANDRAEA, MED B ASRE R SFR
b, RSB (bronchoalveolar lavage fluid, BALF) " 4 A4l MK 4 4 %
t, BALF B TFREKEARA FHEARESER. MPiEEdH—mEL
Ve B RAE Y, W —PRIELR. AHRRXTULRBHYNE
IR IR OVA 5 SN /I BUSE REAE A MIBT A

HR5RZE
—. FERH

Diff-Quik (International Reagent, Kobe, Japan)

£ 7% 40 M 4 {6 F (Keratinocyte chemoattractant, KC). H %41 &L & H
(Monocyte chemotactic protein, MCP)-3 . E g 4 il X 4E & B (macrophage
inflammatory protein, MIP)-1a. i 7 #GE IEH T 41 MR &M 23 4 L 5 F (regulated
on activation normal T cell expressed and presumably secreted, RANTES). /55t
F (tumor necrosis factor, TNF)-o+ " B K 40 Jfu ¥ 4L B F (Eotaxin) . T &
(interferon, IFN)-y. $464: K B F (transforming growth factor, TGF)-p1. HAIMKIS M &
(interleukin, IL)-1. IL-4, IL-5. IL-6. IL-10, IL-13, IL-33 ELISA i{jl& (R&D
Systems Inc. Minneapolis, MN)

IL-S. IL-12 ELISA &#& (Thermo Scientific, Rockford, IL, USA)

MCP-3 ELISA A% (eBioscience, San Diego, CA, USA)

. OVA-IgE ELISA WA#I &M OVA-IgGl ELISA X #& (Shibayagi Co.
Shibukawa, Japan)
=, FEXENE

B F M3 (SSTR-25K, Isuzu Seisakusho Co., Ltd. Japan)
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4%+ (UD-201type, Tomy, Tokyo, Japan)

&8 (Nikon Co., Tokyo, Japan)

A i H 3 LobL(Sakura, Tokyo, Japan)

BibriX (Spectrafluor, Tecan, Salzburg, Austria)

Real-time PCR 1 (Applied Biosystem, USA)
=, ZEHY

M Charles River A7 (#%)Il, AZA) WA S BRHEHE ICR MR, HEBEAR
23°C, MBREH 55-70%, BE (12W12h) TEMERE, RAMLFEEREh%S
KRR, ERERF—RAR, HEHBERER/SHRERDIR, THHLE.
M., FSRMENHBE. SERAT

ABIFEF Y (Asian sand dust, ASD) &R —F A& RN R LML ISR
A AR AR, £2011 €5 A1 AZ 3 AEAARRILAMTITBHRE K
PVERKE FERE, X 3 REZAXSZAHENEENDERRRE. H
LIDAR (Light Detection And Ranging) X #LAUR#)H)% BEZ M A 350 pg~550
ugm® (BREKXETFAAKBLALRESIERES). NAEGS 8

(OLS3500/SFT-3500, Olympus and Shimadzu) 27 &1 B& & EIBUK FIR 2K
AN, S ERAEA RN 1 pm, R EELE 2.8~5.9 um. ¥ ASD BRI R
A (68%THM: 38%EFM: 70%F HE=5:1:1) 180 °C WL 3 M5, NAMR
R A s B 7k B R i (61E Trace and ICP-750, Thermo Jarrell-Ash, MA)
T BRIP4 2 RSy BE S KRR BN 1) ASD REASTE AL T AR 42T 360°C
IIHAGER 30 min, LABRZRHFBURY R E D .

ABFSER G 7 F YR 2008 4 5 H 7 HAXR)IBRMTRENED
Wk EAEERN. BREINEDANHE R, LEE, DRETHRR
FeLl R R B REHSE, B3 7 A, £id DNA 441, BEEfMHRZ
Nocardiopsis sp. (No.1-4), Bacillus sp.» Streptomyces sp. ¥l Bjerkandera sp.. 1X%
BRI 1%38 /R DAk 1 /M RIS, TG LA 1500pm 2.0 10 min, £ EHE,
KTRETESH.
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5. ZRHMES

REUAEDHEH ARG LRITT RN, B84 1-5 RAE, £LRAS
21134 - 59 1% (3 (Ovalbumin, OVA)Z, OVA+H-ASD 41, OVA+H-ASD+Nocardiopsis
sp. (No.1-4), OVA+H-ASD+Bacillus sp., OVA+H-ASD+Streptomyces sp. Hl
OVA+H-ASD+Bjerkandera sp., 3t 29 R H-ASD HABETF 0.9%LHEHKF,
WK 1 mg/ml, FEXHIEET, DFBMEAHEE S min. OVA FIFEEH T4 H
ke, WER 10 pgml. BARE = HRAZKEATHRE, £R8EA
H-ASD (0.1 ml/mouse) #1 OVA (0.1 ml/mouse) BAR 7 ¥ REHAEM 3.5 pg, BN
BB —K, #HENK.

WL 4 REEEERRRENHED, BHEUARLRIIDLRK 121
4, B4 14 R, FRRANH N A (LB EKA). bacterial 2 pg 4. bacterial
8 pg . H-ASD+ bacterial 2 pg £H . H-ASD+ bacterial 8 ug 41, 58 5 & H (Ovalbumin,
OVA) 4, OVA+ bacterial 2 pg #l. OVA+ bacterial 8 pg 4. OVA+H-ASD 4.
OVA+H-ASD+ bacterial 2 pg 21 . OVA+H-ASD+ bacterial 8 pg 4, 3£ 168 2 .H-ASD
BEARIET 0.9%4 BT, WEHN | myml, EAMFHT, NAENHER
Bk 5 min. OVA FIFEW R FAEBEUK, WKEAR 10 pg/ml. K/DRAE 4%=FRK
ZAHER T RREE, 254515 H-ASD (0.1 ml/mouse) A1 OVA (0.1 ml/mouse) LA
J bacterial 2 pg 5 8 g, HH—A, HHEMK.

BE—RLENE R, SORBEBEN 20%RELE GRAZHTIERR
&3, KB, HHIREEREE, FBUMLZELSE.

mENREEN 36g, BMRER 0.15 ml, FRRARER 200 K/5 8, BAK
TR 100% U TFRiEE, HIF T Em T ESRERHE (BBFNRYAEY 0.15
mgm’), PRAEFAFTHAARBOZISBEED AN 90728
(0.15%200x0.15x2x7x24x60+10%), KU -P 2 BN/ B AN 9 H-ASD 2949 &%l
B 11 4. RIEXTIRRESERTI, RN opm ZA N2 SBAYKI
N 3%, MAT D BIEBEE PR E N 2.72pg(90.723%), kR FE
SEENDNR AR H-ASD £ R %AIEN 36.8 ff. MITATT ALK LR
7, FR— ARSI 1 pg OVA i B B0 EUM i Btk SO it
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AR H-ASD FILEHERN 0.1 mg R, OVAKEEHEN 1pg/R.

HTNAEYALRBHYMERSNE 10%, BARMREMAMEDEST
H— LR NFE N 2pg M 8ug.
7~ TRFMHRERE

FALRAREHIR 6 RARATREMT . BUNRMERZT 10%FHE
RO AP, 2 B AS  H ECEIEIRK 2 mm ERURRSR, AR, HI 3pm
BRI . HE $e6 /5 W EEPIRE i 3T 195 378 0 1 o 40 L0 o EL 40 P92 9 1
M. PAS RefsE MBS E LR ISR . R BRER S A
WIS 38 P A AEZ0 R b B AR AT R o

WP R o S T T A 2L SR A S 1 A B SR _E BEARR A TR R
R, ST 0, WA (not present); 1, MM (slight); 2, BER
(mild); 3, FERK(moderate); 4, FEFZE W (moderate to marked); 5, EfX
B4 (marked). MMAILIEFRES 10%HFEMIERARAKEAREHRZS
% E R 10%FR A R BB ALIEITIRIE 20-30% MR AN A B A R
MRS L 20-30%FFRAMIET; FRERULIRIPRIE 40-50%VE MR R4l
FOIK B R B B A b B 40-50% R 40 ML 1558 o B R M RVPIRIE 60-70%
RE RO PERL A LRI B 4 R B S R BB 60-T0% AR A0 M5 AR AL IR
M 3 80% Lk 8 R Mk 40 PRI B2 20 I MR B S0 R b B2 80% A AR AR 4 A 48 5L

(17

t. RENBRXSEMBERA

FALRAM A 8 FNRBATO MR ML HEDE R . /D SRR
JEOMERIL, 1500 rpm B0 10 min, BUEFEWR, -80°C MEREKMPRE, AT
Ryl OVA $ 55K 1gGl M 1gE MIRIE. BUMROMILE, SEREE, H
0.8ml37°C TCHI 4 8 £ K BEVE /N R BB AR, WRARHEDEIA) 1.6 ml, 7E 4°C AT
1500rpm &0 10 mine BC_EFH, -80°C BIRE VKA R IRAF, T RIAGREILH
A F RGBT BARE.
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N, XS ERRERAPOMRITE
KRR OB BRI RE T ARMKD, HIRARSH, EM5
T 157 i AL 40 P 258 o R 2o 40 R I 40 R S 0¥k A L, 1500 rpm
B0 10 min, BRI F . N Diff-Quik Refa)m, BT REHECP A
M. EMEAA. PERRYME RN AN A0
Diff-Quik AL BMT:
(1) WRBRHHETHE, KPRE, EFERTER:
(2) % B8 Diff-Quik B 2T 6s &, HHALTFRAKELRES
A [ 2 5
(3) MM B Diff-Quik il 1 F 14 s, BMEELTRAKKELRRE
ZRIOBEHI;
(4) SR A B Diff-Quik Bk 117 12 s, HHEN FRAKMK LR Z
EZ PN BIE
(5) FIRAKRVEAMMIS A 10-15 s, BREZRNGEER, TEHLEL
FRKEKEREKS, ZRFERTR.
A XSEHEERATHAREFELE TR
R RS S R K BALF FAMETRBKEFHEARE. TR
EFEHE: IL-1p. IL-4. IL-5. IL-6. IL-12, IL-13. INF-y 1 TNF-0; &{LEF
¥ Eotaxin. RANTES. MIP-la. KC. MCP-1 I MCP-3.
AR 0% i AL D R T
(1) fER T, BFERNENRS, MMEREFEREMERK, Ut
FERT IR 2
() REAHRES RIS OB ERERTRREAS. BMERAZER
R L
(3) fi1 50 pl Assay Diluent FEILH, B4 BIMARREL & HARHER R
B S0l FRAVALA. & EEE, BRES, ZRT 2
(4) FILEBDLBEER 5 K, BFLINTLER K 400 pl;
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(5) BAMA&EH 100 ul, FEFBR, BREESN, FRE2h
(6) FTLARHLIES 5 K, BILIMBERIE 400 pl;

(7) FIIMEDER 100 pul, FiREFEE 30 min;

(8) HILRMA LR 100 pl, BERES.

(9) 30 min P FABSFRAXZE 450 nm B K AT E &FLE OD .

+. OVA #5314 IgE # IgG1 fikmt
& OVA-IgE ELISA R#/& MR OVA-IgGl ELISA 7&Kl i i+ #1 OVA
¥ 7t IgE A 1gG1 Pifk.
BIELREAS, REDEDT:
(1) FrARFMKETEL, ETER 1 /M.
(2) BAMANEMELATIR 1gE 4k 50 ple HRIRZE. WREALS
TR TL, IFFEEREA TR 10wl F]®TF 10s =R, HEZEFHE 1h.
(3) $ure 3K, BILIA 100 pl SEMYRBEENSEEY, &% 10 s =K,
2 E I # E 30 min.
(4) Y6 3 K, BILIA 100 pl R, #F 10s =K, FEFHE 20 min.
(5) BILIMA 100 pl REAZIER . FIBSFRIEE 450 nm B FFIE &HLI
X #E (ODfE).
BERFE VS, ST OVA-IgE, 1U & 1.3 ng # OVA-IgE hifk; WF
OVA-IgG1, 1U % 160 ng ff] OVA-IgG1 Hifk.
+—. GitES
ABFFN A SPSS13.0 Ziit HAHAT AN, Gt RRRAFHHLAHEE,
RHBAZFEMLBRARLRSANLRER: DB ZERBASETFRE N,
SKF] SNK B:HHTAR LB, p<0.05 RFEGIHEEN.

& R

—. ASD RE M2 HIRMER
ASD BRI KDEES K 2.8~59 pm. ASD BHMHEMTEI AN
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28% Si» 7% Al. 3.8% Fe. 3.2% Ca. 1.8% Mg. 0.36% Ti. 0.10% P. 0.091% Mn.
0.051% Ba 1 0.025% Sr.
= THEESH DR SRE RN EE

B 1 AE 2 k7 FRE R B SRR R B R W, S 10 PAS
B, %RER, OVA+H-ASD BAAE 5IE /D RMIFRE b+ HMRA
i85 (B 1A). OVA+H-ASD+Nocardiopsis sp.5 OVA+H-ASD+Bacillus sp. ik &
5 OVA+H-ASD ML AR BEXR (B 1B). OVA+H-ASD+Streptmyces sp.

(B 1C) 5 OVA+H-ASD+Bjerkandera sp. (8 1D) AR, /EMIFRIE £
EARIR L B E 5, 4552 Bjerkandera sp AR EE .

2 4 HE §efa.45 8. OVA+H-ASD A5 R BRI TR A D'
1454 (& 2A). OVA+H-ASD+Nocardiopsis sp.5 OVA+H-ASD+Bacillus sp.Bk &1k
Fi5 OVA+H-ASD AL R REZ £ (/& 2B). OVA+H-ASD+Streptmyces sp. (B
2C) 5 OVA+H-ASD+Bjerkandera sp. (/8 2D) #KM, 5 OVA+H-ASD A HALL,
NESERE TR AR EE S, 155IR Bjerkandera sp A EREE. 5
bh, XFA /MR SR TSSO, ok S0 A e A SR T
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CHAE SV A~V T, Byl ds vopuoyolg KRy HE R i T B I Yk W O oh 29 T B i O HY R

ASV-H+VAO f7 ‘M1, H7( Al [ )'ds p4opuvys2[g+ASV-H+VAO 5 (D1 B )'ds saodundayg+ASV-H+VAO® (81 Bl )46 2 % 5 W ¥ 1 By ASV-H+VAO £ fif

AW ds sniovg+ASV-H+VAO & °ds sisdoipwvooN+ASV-H+VAO °(V1 Bl) BBy i H7 Yk bl b 20 T B i 8 [ 3 | & B S ASV-H+VAO ° 1z
'ds psopuvydlg + ASV-H + VAO I A *Hz'ds saodupdaug + ASV-H + VAO K O t1Hz'ds sisdoipvoon + ASV-H +VAO & € 17 ASV-H+VAO  V

. - E@S%ﬁ%ﬁﬁﬁﬁ% ,—\mm&*wmﬁi L ‘1TH
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ve

B AH ‘A-V °W [0 GrBH TR Rk
AG B IR QO N MRS W L MR 440 TR Ryl ds paopuvyolg (KL E R T B T EI S B0 BRI Y
ASV-H+VAO f5 “W1%, H (AT ) "ds vsopuvyalg+ASV-H+VAO £y (0T B) "ds s204updoys+ASV-H+VAO ° (8T §]) &2 % TN Y HHY ASV-H+VAO

5 {2} &30 ds snipovg+ASV-H+VAO £ °ds s1sdoipiwooN+ASV-H+VAO °( VT 1) B 5 G B < Bl M T R 36 B M8 3| & X H7 ASV-H+VAO °H7
'ds paopuvysalg + ASV-H + VAO & A *Hz'ds saoduydoug + ASV-H + VAO iy, O 1z ds stsdoipvoon + ASV-H +VAO i € 1 ASV-H+VAO { V

T 73 (o) Bl o B 2206 7 B0 ot 089 N XA Wbk L T

lyu\o




=, THEEDM DRI SEMRELAPLEARA HHEE

B 3% 7 MR R S S MRETR T REA R R . 5 OVA
S, OVA+H-ASD 41/M§ BALF F RS AHHK, BRIAEER.
OVA+H-ASD+Nocardiopsis sp. 5 OVA+H-ASD+Bacillus sp. B & 1 Hl 5
OVA+H-ASD Hlb, BAMBBEHMM, BXAEFHER.
OVA-+H-ASD+Streptmyces sp.21/N& BALF F 54155 OVA F1 OVA+H-ASD A
HILL I B % (p<0.01; p<0.05). OVA+H-ASD+ Bjerkandera sp.41/)#, BALF
BAMES OVA A1 OVA+H-ASD 4AILLBERE (p #<0.00D). FH4, WE
BALF HEM 4, 5 OVA 4i#tt, OVA+H-ASD BEATERAERARES, #
TGt %ER (p>0.05). OVA+H-ASD+Nocardiopsis sp. (No.3 1 No.4) 4/
BALF P E B A MK 5 OovA A LB M £ ( p<0.05 p<0.01).
OVA-+H-ASD+Streptmyces sp.55 OVA+H-ASD+Bjerkandera sp.41/§ BALF F E g
S OVA AELEEE (p<0.01; p<0.05).

OVA+H-ASD #! OVA+H-ASD 5% Bjerkandera sp. SR EMEDA DR
BALF F P HE R 40 RIS B K40 Ml 55 OVA AL, WHEFAE, BESIHEER

(p>0.05). OVA+H-ASD+Bjerkandera sp. A ERA P PRI AL, PRI

fil 5 OVA il OVA+H-ASD LB EEHE (p<0.001). 535, OVA+H-ASD HH
% Bjerkandera sp SMIEEAEFIALK 4 ARAR OVA S MEFIALAELL, MAMZE
TG %2 E R, OVA+H-ASD+Bjerkandera sp A& EFAFHELARS OVA A
OVA+H-ASD LB BEHE (p $<0.05).
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9¢

"dSV-H+VAO
snsiA 100°0>d, *ASV-H+VAO Snsa 10°0>d *ASV-H+VAO snsia §0°0>d,"VAO susida [00°0>d, *WVAQ sns1da [00>d, "WAQ SNSIdA ¢0'0>dy

ft 75 G 04 L5 TR 106 307 oo PN Rl D 2 WINPT Wk L “ € BB

(roN) (€oN) (zoN) (T°oN)
13lg dans snjjoeg 120N 1e20N 1e20N 1850N
+ASV-H +ASV-H +ASVY-H +ASV-H +QASV-H +Asv-H +aSY-H
+VAO +YAO +VYAO +VAO +YAO +VYAO +VAO Aasv-H+VAO VAO
0
ot
08
ajfooydwAm . ozt
lydouisog m
lydogneN m
091
abeydoioepn @
71
S|[e2 |ej01 o

00¢



., 7 #hecE R B X S E MR ERAPARE T RIANZME
£ 10 7 BuEYAREEMREREPAREFRENEZW. OVA,
OVA+H-ASD, OVA+H-ASD+Nocardiopsis sp. 1 Bacillus sp.4A AR %] IL-1B.
IL-4v IL-5y IL-6+ IL-13. IFN-y f1 TNF-a. OVA+H-ASD+Bjerkandera sp.43/)R
BALF ¥ IL-1B. IL-6 1 TNF-a 5 OVA 1 OVA+H-ASD LW H BEF &
OVA+H-ASD+Streptomyces sp.#8 1 Bjerkandera sp.41/p & BALF #F IL-5 Ml [L-13
HHWE, {05 OVA M OVA+H-ASD ML EREER (p>0.05) . OVA+H-ASD
58 Bacillus SMO S FEEMBAERG, 112 & F OVA BUlfERAL. HF
Bjerkandera sp.55 OVA Rl OVA+H-ASD LR BE TR (p<0.05; p<0.01).
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8¢

‘dSV-H+VAO

sns19A 100°0>App0 {ASV-H+VAO Snsida 10°0>d,, {ASV-H+VAO snsioa g0°0>d, ‘VAQ snsida 100°0>dy, ‘VAO sns1aa 10°0>dy; “VAO susiaa 60'0>dy

R B

LXMWY Ub BREL N —E HRELR—UR R coopuvyslg+ASV-H+VAO Iy s204woida4g+ASV-H+VAO *s1)11o0g+dSV-H+VAO
* (1’ ON- 1 'ON)S1sdo1pp2oN+ASYV-H+VAO “(ASV-H+VAO) AT ETF AU NEIEL ‘(VAO) BHHEHEWHEY ‘H 6 KLTEE.

sV 1'LT

avL’Ll AEe81

FIO'LL AN LULTFO6'6Y  anT0'€9F6V'6EC  F8TTP LY PTFYL'IS aN T S eropueg+dSV-H+VAO
aN aN  tO'SIFLTIT S SIFH6°STI AN 9 1ZFIP'ST aN aN € s90Aw01danS+aSV-H+VAO
aN aN aN aN aN aN aN aN I sn[eg+ASV-H+VAO
aN aN aN 8T'STFES P8 aN aN aN aN € ($"o0N) s1sdoI1pIesON+ASV-H+VAO
aN aN aN 91'LEFZF 101 aN aN aN aN € (¢"oN) sisdo1p1edoN+ASV-H+VAO
aN aN aN 8€'8TF66'E11 aN an aN aN € (0N s1sdOIpIEOON+ASV-H+VAO
dN anN aN 0S°8TF90°611 aN an aN aN € (1°0N) stsdo1piedON+ASV-H+VAO
aN aN aN 76'97F66' 11 aN aN aN an S dSV-H+VAO
an aN aN €L EFSP P aN an aN aN € VAO

0-ANL  AANT €1-T1 rAs || 9-TI S-TI 11 gr-um (w
: (w/3d) LB R HidY

lol 72 CH P02 - AT 7 ch R RGBT Rk L T 2



. T HEED RIS EMAERRPELETFREMEM

F 2N 7 HEESHAIRIAEMRELRPELETRIENZW.
OVA+H-ASD+ Bjerkandera sp. 531 F 41/ & BALF 1 Eotaxin 7l RANTES 3,
5 OVA fl OVA+H-ASD AL B EE F (p>0.05) . OVA+H-ASD 5§} Bjerkandera
spAMUEEMAMBAERASA KC KFAFE, BRAEHEER (p>0.05).
OVA+H-ASD+Bjerkandera sp. Bt & 1£ Fi 44 /0 B BALF # KC 5 OVA M
OVA+H-ASD A8 H. A 52 18 3 (p<0.001). B Bacillus SMAVER G AEYI/ER A MCP-1
K OVA F1 OVA+H-ASD #F &, EEKIHEER (p>0.05). Bjerkandera B
& 1ERI4f MCP-3 KFFH#. OVA 4/M& BALF PRRHE MIP-10, HEFA
WEBE, KRR Nocardiopsis (No.3) /M BALF ' MIP-1a K ¥5 OVA H
OVA+H-ASD MLt & BE (p<0.01; p<0.05) .
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0¢

‘dSV-H+VAO
SUSI19A. 100°0>A a0 ‘ASV-H+VAO SNS19A 10°0>d,, ‘ASV-H+VAQO SNS1A $0°0>d, ‘'VAO Sus1oa [00°0>dyy, ‘VAO Sns1da [00>dy; ‘VAO sus1da ¢o'0>d,

i AF qu ]
BLEEHh Ul BREL VN HRELVN—UR Ky cpopunyalg+dSV-H+VAO iy 5204woidai$+ASV-H+VAO “Snovg+dSV-H+VAO
“(PON-T'OND s15dozp4vo0N+ASY-H+VAO “(ASV-H+VAO) AT E T AW I EHE (VAO) BMERUBHIEY ‘B 6 KLTHXE.

08'981F60°STT €0 16FC6'OT  anauSE THF6S 0ST IULFPP' LT 09°0TFEQO'EE TOEFIL'E S e1opueyd(g+dSV-H+VAO
90" IFEP' 01 8V EFIL'S 98'bF9€£'89 9L’ IF8S'V aNn aN € $90Aw01dong+dSV-H+VAO
LT'11 anN v Sy we aN aN 1 sa[joeg+dSV-H+VAO
S90FEE 01 LTOFS8'T OL' EFEC TP ZO'EFI1T 01 aN anN € ('0N) s1sdo1p1eoON+ASV-H+VAO
LY'OFIT6 Y1°ZF00°S STTIF80'S9 4yll EVIFII SST aN aN € (£'0N) stsdo1pIeoON+ASV-H+V AO
SOV¥FSTST  LITIFLEOT PP 61FE6'EL 1S°6€F0VTS an aN € (2'oND s1sdorpIecoN+dSV-H+VAO
80°ZFIV' 6 IEEFCSL TLLIFSL 1L . T6'TFSS6 aN aN € (10N stsdorpresoN+dSV-H+VAO
£9°0F%0°6 aN Y1'LFRT SE 1€ €TFP09€ an aN S dSV-H+VAO
1S 0F01°6 aN 86 bFH 191 aN aN aN € VAO

€-dOW I-dOW o) | o[-dIN SAINVY  umxelog  (u)
(w/3d) J MBGERYR WEle i AL

Il 7 OH SP0 - 1 B ch R B B s TN I TR B L TR



75+ Bjerkandera sp.3/MNB I EBHREZ A LR

& 4 1 5 53 514 Bjerkandera sp. X1/ REVERIEREFEREMW, Kb
4 X PAS Bfa 45 R, B SHHERELR. £RER, MEANDFMIBEH
SHmmesAs (B 4A FIE 5A), H-ASD B FAGEE] fe/b UMFRiE bR
PRI (B 4C), K TR DU RERIERAK (B 5C). B.sps &
MIEF R EREN L RAARA RS (B 4B) FREMHET RN
MMERETE (B 5B). B.sps 5 H-ASD BEATER AE5 R+ R L AR
15 (B 4D) MAXEMREAREZE (B D).

7E OVA HXIERAT, OVA HlfEm 5 RMPFRIE L B KFR 4
BOMTE (B 4B), FHHEEKIRT BRI AR ERRE (B SE). 50VA4A
FtL, OVA+H-ASD A/MRARRARMAT H 8% (K 46), BREARYES (B
5G). B.spstOVA ZABEATERARI, MRMIERIE bR MARAR+EME, B
HERME, SMFEEE (B 4F), HIETESRENARAKEA R+ ER
15 (B SF). OVA. H-ASD FI B.sps Bk 1R S BU/MRIPRIE bR KA RA R
TR, ERBUMEEE (B 4H), HUTEEMIPRAN, iR A
EaREERE (B SH.
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°PBi dH ‘H-V °Hz %ds 'g+ASV-H+VAO fi{ H 13
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. Bjerkandera sp. 3 /NRISE BB RS RIEHIS hEY

= Ml

B 6 % Bjerkandera sp. /N R X S E MR R AR ML A I . 5
FRZ1HILL, B.sps FI H-ASD+B.sps 4/ () BALF EMEAMM . PR, B
e 0 A 00 P 2 B B B 389 1 (p<0.05), 1B Busp, AL DU 40 i 40 B 5% IR AR
M TEH B, 5 B.sp, H H-ASD H¥pi{EF4IAFEL, H-ASD+B.sp, A/MREIF
PRI, T R Y R LR LR K B B 3N (p<0.05). MU, 55 B.sps
H-ASD ¥ JtfE A, H-ASD+B.spg /I REIWERRYERL A0 ff A1ibh B2 20 e 25 2 A
EHI(p<0.05),

OVA H M fE A4 OVA+H-ASD 53t BBALMIEL, 3 AE5]/M R BALF
et 7 40 L IS 2 40 £ B B 46 75 (p<0.05). OVA. Bu.sp /B H-ASD 4/,
BALF F BV AR KA L 530 RAR OVA SBERAMLERER S
(p<0.05). 5 OVA+H-ASD Agtt, OVA+H-ASD+B.sp 41N BALF F EM 41 i)
SBME, B4, 495 HASD+Bsp, M H-ASD+Bsps 4 th %,
OVA-+H-ASD+B.spy/B.sps & A F 51 /M & BALF # (AR RR MR A L K D> o 7]
B, 5 OVA+B.sp, 1 OVA+B.sps MiLh, XFH M BAEAATERARHEERS
(p<0.05). W5+, S¥IEAK OVA #ibtEFIAAALL, OVA, H-ASD A1 B.sp K& 1E
Pt 8E3 /N B BALF H 5 #E R 40 0 B B 18 % (p<0.05).
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8ds g +VAO sns1dA G0"0>d, (WS g+VAQ sus1da §0°0>d, {ASV-H+VAO snsida [00°0>d, ‘VAQ snsida §0°0>d, ‘VAQ susida [00>d, 'VAQ susida [00°0>d,,
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& 7-B8 12 3 Bjerkandera sp. ¥t/ B BB A R E T REKZ W,
B.sp JU{E FIZ SRR ALAGLL, 4 AT RiA LR SXEAL-1, p<0.001;
IL-12, p<0.05). B.sps(p<0.05)f1 H-ASD £H(IL-1, p<0.01)AfItt, H-ASD+B.sp, A
/NEL BALF # IL-1 1 IL-12 By § 7} . H-ASD+B.sps B & K0 # AT 51/ B, IL-1B+
IL-12. IL-6. IL-13 f1 TGF-p A& T B4 H-ASD A, H IL-1B. IL-12,
IL-6 F1 TGF-p1 KFH E & F B.sps S MIERA.

£ OVA REIIAAMAFIF, 5 OVA HhtEF 414 EL, OVA+B.sps 41/ i BALF
o [L-1B- IL-5.IL-10 1 TGF-p1 A & A #(IL-5, p<0.01; IL-1B, IL-10 H TGF-B1,
p<0.05), ELMET Busps BMIERIZL, 1L-10 & TGF-B1 KFH BT Bi(p<0.05)e 5
4, SxtHE4A. H-ASD f OVA HjifE 4848k, OVA+H-ASD+B.sp, BR&1EA AT
5|k IL-1 F TGF-p1 KFHB ST &, RN, FIMEE] OVA+H-ASD+B.sps B
& {EF% % BALF 9 IL-1p. IL-6. IL-13 #1 TGF-p1 B B X AL M OVA 14
¥R, Woh, I-1B. IL-5. IL-13 F1 TGF-pl Rixthid T H-ASD HfEM 4.,

H-ASD F1 Busp. M 4b % 3 A fe 51 & TGFBl M RIEH®E, HE
OVA+H-ASD+B.sp, B&EFI4A/MR BALF % TGF-B1 /K*F5 H-ASD+B.spzs
OVA+H-ASD (p<0.001)F! OVA+B.sp; (p<0.05){AHL R EHZ . 5 B.sps FIALE
4171 OVA+H-ASD 44, OVA+H-ASD+B.sps Bk&1EFI 41/ BALF + TGF-B1
KEREFE, LABALN OVA+B.sps A TGF-B1 & &K 3 4. B.sp IAEFI
& IL-33, IFN-y Al TNF-o HRIE&.
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. Bjerkanderasp. ¥INRXSEMEERAPELEFRIARN

A7)

% 3 1 Bjerkandera sp. 3N R R E R P BIE FREKZW. 53
W41 L, B.sp, Fl B.sps S E A5 KC K8 (p<0.01 Al p<0.001). H-ASD
R B[ MIP-1o fIE (p<0.001) o S5%IFAF B.sp, AL, H-ASD+B.sp, A
/NE. BALF % MIP-1o 1 KC B3 B 75 . H-ASD+B.sps 21/ & BALF ' Eotaxin,
RANTES. KC I MCP-1 (/K554 K B.sps $ AL BA ML EEAH.

£ OVA REIAMEHF, xR K OVA FMERAMIL, OVA+B.sp
il OVA+B.sps 41/ i BALF % KC #8927+ (p<0.001). OVA+H-ASD+B.sp 5
FTEZAR OVA 4AiLk, MIP-1a M1 KC K FEEAR, HF KC 5 H-ASD 41X
OVA+H-ASD A LEH BEHER (p<0.001). OVA+H-ASD+B.sps 2 BALF 13l
BHETF (% RANTES 5b) KFEMBEAMN OVA RBANH AR, KTEMR
W% Ha1LE F Eotaxin, MCP-1 1 MCP-3 55 B.sps. OVA+H-ASD H 2% X 3.
B4k, OVA+H-ASD+B.sps 41N BALF & RANTES 7K F5 H-ASD+B.sps HHLLHA
BFE, HAE MCP-3 & B4R H-ASD+B.sps 41/ 4 1.
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+. Bjerkandera sp. 3 /MRILFES OVA 55714 IgE ¥ 1gG1 Rik

:9pA)

B 13 J Bjerkandera sp %t/ BULiEF OVA $§ 5t IgE Rl [gG1 RIEHIH M.
B.sp. Al H-ASD+B.sp ANEEN T OVA $55# 1gG1 MIRE. OVA+B.sp Ml
OVA+H-ASD BE# 5|12 OVA 4R IgG1 MR Z, (A5XBAK OVA Bk
AARRELG 2 ER . 504, H-ASD A/ OVA 44itt, OVA+H-ASD+B.sp;
AN B ILES OVA 7tk 1gGl RIABEWE, 1¥5R5 B. sp A1 H-ASD+B. sp,
AHEEHEES. 55, OVA+H-ASD+B.sps A/MRILTET OVA #5573 1gGl
FikH B. sps Al H-ASD+B. sps AR RAF R ZEFTHAH TR OVA #5711 IgE
HRIE.
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IR B TR A B S, RYARAERAEMBK, EERMA
HRPUEEERE, SRR TES, TR LR, YARERMTEE &
KBS, BRARAAXAE. EETRENDALR, ERINHRENT, I
FREAHHEK, KR, PEERNAR, ANEEKFEEERE, KR
KA BRI, KRR CEMBRD 3T X A RAMA LR
R EY W, KETRRY, BHET SHUENRY YRR TIEAR
PR AR, RATCLRTIRFR R, BB ARBRAESALRZ
SERRENAE SR, EENNEZBRERYREH YRR ERR
iR B0, RERITANRMN T RERYRENE RIS MED
RUPPTRARE. DART—TRBTSIRIE, ASD 1 ASD+SO. HEEIME OVA H /R AH
AR RIS T RS R R A A B4, (B0 SOL™ I B 3 A M EIER
MR EE R MBI, %4 RIR SOSIFARE MR E R I A 08
RetE R sin . B, SRR TS IE300 SO RaEin ERem /R UE i B
RIE. F—TRRERRENLREN, XFHERAT ZFEMARBLAR
B RS2 K@ E R ER TR E ARSWRRERE, R
XA S, 7 RANDLEFTRREIRNEBKWEY, Nocardiopsis sp.
(No.1-4) , Bacillus sp., Streptomyces sp.F Bjerkandera sp., % OVA % 3 HI%E s />
BSR4 O P T R S A B0 IR R B0 B SR L EE R AR

Nocardiopsis sp. R—FWE I AR, BEFETHM. &, BK. B
WA EEYERE S, Bacillus sp. BERITHB, EZKMAME, BFR, #
DU R RHE, BRI, FHME. ME. R B BRTEEA
RS, FRITHEARRFAEEZ, L%, 5. B 78 &9
LA, REEDEY L BRSBTS B H .
Streptomyces sp., JEHEER, ELKMEE, 5, AR, SEFLRARY,
RTHE, W, FREER: RFXD BRA—, R, 22AK, T8E
K.

Bjerkandera sp. R~ ERHE, CHBEMS FRLCY, & LRI
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FIARHAR, Bt R SR F B — R E ™, S B T IR
— AR Bjerkandera sp. Ui, LVERTIRER, MRITEMIBELEF
R 7 (AR 0 P43 B 5 Y B0 O B G AR I o o B R L 20 A2 i U R
MR A, B RS E Y BRI AN S, MERINA IR R
FiE e AR A K00,

@ENK, ThAMERERYHREEEEM, W44 Thi M Th2 FFRE,
P71 ThO 4METT R, —BER T, Tho 44— tuflim Th A Th2 734k, WELT
KX PERA, SREVEIE BN AR MR AR, BRI ARG
S RAMESURRE T A X400 The BIAER R SBIMHRAEC . Moverare
2 NNh, STEUER RN T ARSI AR EEYE, AR The ARIES
Ak, ERFERITH, F%E RS Thi/Th2 F6H Th B3, Eid s KER
Th2 B REF % SemCY, Bk, Thl/Th2 KEF Th2 40/ LhReTod 2 e
iy 578 WEBEREZENE. b Th BB L4, IL-5 8 IL-13 40 RE
F, (R RO AR A R 4 R ML 1B 974, T Thi 48
SR F IFN-y F1 TNF-0,, Th2 41 B 500 40 i I F e 4ek] Thi Z0RBE5H.
A4 LU B M%) Thl 40 % IFN-y 7 TNF-o*Y, ZEATFR S, B.sps SMIERIGES
iR/ BALF 50 R0 I RIRE R YR 40 A58, RIS R 51 P 4k 4 JRAR
F#BETF, MIP-la. KC. RANTESPf1mg Bt H 40 AH X B FHIRE, W
MCP-3. IL-5 1 IL-13P7%), ghsh, BRI bR ARRA L BERIE .l HE T
B.sp St F AT LA iR BB I RAE R ML

DU RIL, IS Hvb R RERL (H-ASD) {XRE5 BB RE RN,
XAaEEHTFEAGHENRS, WFPAERAREE, BSR4
o0 L A A % B PO RTT, H-ASD F0 B.spy/B.sps B A 1E I (E ROE A0 AR
RENFH ML, W Th MXARETF IL-5 f 113, UREEERRET
eotaxinZA MCP-3. 1T H-ASD e AR5 RIXRER T AFHME, &R
B Rk B Bt L B F AU R F AR R SR 1 Bsp 5 R H0. F5h, AT R
e B O RROR 0 L SEL AN B R AR, IR b B 0 R AR R 4 4 4
S5XEMFERRIERARRIAERR T B XK. R R Aol R R R
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Bl EEFGRRERRN, KEMROBELMUELE T, FHEaHE. 5
MR=HURFEOERZEARY. Bk, Bsp MERERYERARARIIER
JL.o

£ OVA HIXHEFIAT, OVA BB FARAE5IE DK BALF FrEmIEH 4
TR %, A0 IR P Ak 40 P 54K 2 0 Y 52 P R AT IR 4 P ) P 599
5. 7 OVA+B.sp B2 1EFA A B.sp MEINEIRE b B 4 M4 10 R ARR 40 O 1 0
SHERET RS R A R AR AR — B, FIR [ $30 BALF B RIER A1
K% MR - 40 M B 4 B8 F /K S 93438, 20 IL-5. eotaxin, MCP-111, MCP-3
1 Th2 HEEF IL-13. B4, PHENARAHEXEWLET, W KC. RANTES.
MIP-1a 1 Thl M6 MEF IL-12 #BLL A M OVA B BAKFH. Fif
XL REY, BHT ASD ERIMAY, W Bsp, SMBIERIHAMANEE
B, KBTS LEN TR LI, FIR BALF P4 R 4L
T il B 5 R 5 o DA Rf b S S PR 5 R B BREAR D o

4k, OVA. H-ASD 1 B.sp (915 A AL 8 R &% B & SRR AL A1 AR >
B FKFEHREE, WIL-5. eotaxin F1 MCP-3. ifi B A ¥R 40 e AH R E LR F, Q0
KC.RANTES # MIP-1a 5 OVA fl OVA+H-ASD ALEH BEF & . R, OVA
I B.sp BEA 1A AR5 IFN-y 1 TNF-o KFHIEE, XTRR T The 4
B L4+ IL-5 A IL-13 30| T IFN-y R TNF-a B854, £ OVA. H-ASD
I B.sp BEA K ERA, Thl HXHEETF, I RANTES fIKC, IR IL-12 HiE
VERE Th2 ARATEALAME T Th idBUR M £ E &t OVA F B.sp t FHI.

BRAERANEE, FERRESENFENRGRSEHRE, IREE
. SEEWEIEREERRG—FEERMN, EEEENARS RN
WEFEHEALARR, w8t R 2 f U EHF COPD iS85 &
1, TSR RRFASRSRE 4R SRR R OmEH, ExA TR
FFe A K B A M R TR AR B 00, SRR 8 B R A A A R R
BRI PN XA AR B 2 by MR T RO SRR, RER
N EEROR 528 . Doucet SHTFER, M40 M 7R FIIE B AR 2
R A — R EE MM, thTEd 14 R IL-13 FBLRIB A E it 22
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B, e, HE—L@RETHRE, 0 TGF-B1 BESEEMTES
X e, ERINZAMRS, Bsp %R IL-5 IL-13 #I TGF-p1 HIFEH,
3t A% B.sp A1 OVA HKZMIE, #4h, OVA. H-ASD F1 Bsp KA ERAA MR
SELREEENEREEEE, XhRREENEZORELE.

ZEX MR, B.sp F1 OVA MIBEA1ERI AT 51/E OVA $¢54E 1gG1 HIRE. 5
A, B.sp. OVA Al H-ASD Bt A 1EFI 4338 OVA Fr Rtk [gG1 FIRE. AN,
¥ R ATEH B.sp A1 OVA 3 R BUR R B AL 1R R Pt A o

B OVA. H-ASD M B.sp BA&{EFIA Hrgmttni i AT S B OVA+B.sp
A, BEAMEFRELETFHRENRBEZREBEIMBBHGMET .
BATANX AR B.sp F1 OVA BEBSIE™ERMHGRARET, FUES
ISR BB 7 b R R, TR BALF F RAEA B R KD, Fit,
BATERRBACH B Bsp HITH—PLR, HIMLRFMBT.

4 ®

ARRREI, MDERERA LRI 7 B ALY B.sp o LABIE B Th2
GRERR, {2k Th? ARBHRAERERXNARET, ETEL OVA HIH
NREERAER . MAYE Lk RN RIFEEER.
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« KRG H L8 B HITO -

AHRREDWEAKRI AL, BRER T LR RIEM YR
BIEAE SRR BT B R, HFE T RMERENEEDIFE,
FER RN R BB LA
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o 529K o

AT RN BRI 3 B3R S AR A R T R R

ST AR R B T SR IT B, B R M MR RAE BRI KRR ST
REEAE, FHENIARERS MBI REN B R T2 LB, X
BORTRERERY, TR EETEDHOMBRRIEREL,
T BB IR (COPD) MRKERMITL AR L, WRE AR
NBERYI0 U BRI BURLRO KA, BRI AL 5 B AR VP IRE B 5 IR
WIS, BUMOBRATSEEIER . ATRABRYIE SE P AR R AE R
BIEERAE AL, SIRBHARA TR, XA RAERR
FRER LG LA EEE, AT COPD FIBER J il 3 wI RN UL A% i 38 R
TEHRAI L WIERE—5A.

—. WRABHR. COPD RMERmHIHEiE

AR BRI Y (particles with an aerodynamic diameter of less than 10pm,
PMo): #8KIA2/N T 10um MIBTRA, & R BRSSP HM/ANE AR ED,
BE. WRESABMEERS, WREXSTHABHEEMERY. LHER3)
S ERTHH: ORBHY (PMys), BRE 2.5~10um; OBHMBHY
(particles with an aerodynamic diameter of less than 2.5pm , PMys), BRI
2.5um. PMyo Fl PMys AT LABEMRIRSEN FIFIRE, 45512 PMys HAEMIETIR, £
FHAMLRK. HFARABRYRER TEEESRE. REALY. BIE
L) (NZHEE), FEBRAE. RERNEANEE, BN AREERANG
24, B NMEEEN X RO RN R SR E, ESTHERBARIERN R,

SE RN BRI AR SRR R A B EM AR (chronic
obstructive pulmonary disease, COPD), T R—F LA S ZMAFHERIAKR, <
SRR ATN, FERE: $5MEE S IR SR AR AR,
H AR 2 TSR A B R BT T AAR.
TS, COPD EAMMEMEZNE EF . ¥ (asthma) ZHEH

57



M RIERA M. ERIERARA T REARS EHEBERERE, £H%
Fh R RET SRR E RN SR, MR (3D BRER, [EXESH
RIHAT RN,

PR BT IR 3 & B, PMo B8 78 AT LUTALI B R AEIF 4 COPD X e Wi
MR RERTRAR ), FE, —E)Prsm tiuEs PMi SRSOE RIE R .
BRI Mo X il 8 A E 5 0 S ) e PR R A LA K B BB AL RO AR e

—. PMo X RERRAERRANER SR
2.1 PMEFER RAZ KM S BRR

TR AN TR v OB B 28 A AR B AR A A S B R,
PMyo TR F A MU TIPS MO R FI#RAL, H72>Sum MIBHA T 1B
Ve FITT B EFIP AR, KB <Sum 2RI AERETF L IPIRAE B (R4 4 200
TR, HPRAaH 0.5~5ym MTBAUREMZ S, ZH/M T higf
BAEFIEAR, HRHUHAE T 5A BB R, FEIEI IR )
. AERRAR SR, BTN 2R BH X, TRZ<0.50m KT
BB TSR BASECE, RETRSAMRKEELE, &
SRR R BRI PMyo T BRI FRAME, MERANR
BRI BRI R R BB MR, 0K B A
FEMEMEEWAM (alveolar macrophage, AM), AM fI FRiE <& K L5
AMEE, HEEFERARBETERTRKLE PM,",

2.2 PMo 9 RBD KEE:

R K EHOCHRFE PMo I/, BFEH RN RERI PM; AR EE
H®, pPM NEREZMAHRENRERS, FEREH: TURH. B
B, OB, TSR AARKKER. RESRIER PMy ERKH EW,
BEH RER TR, BH2SRERN. AM 5RENMEERANAERSS
PMy KM EBAM, AXAMEESH, BIFERREMNRK, HT5HEM
WRAERN, HERRAMMRIERES,
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2.2.1 AM 5t PM,o 2 55 H R M :

PMy IR ZEEZWT AM HIFEWE T, SIRIEHE (reactive oxygen species,
ROS) W= ME LN B, BBIRRMAR, Wi AFET (Tumor Necrosis
Factor, TNF-0). EAMANE (L) -1, XERRHENRERTHBRRARE
REH#HERTEEERP. BatkKNAREF TNF-o 1 IL-18 55, AM ™
ETHEZHARETF, A% IL6, IL8 REMAMAKMEE (macrophage
inflammatory protein, MIP-1) I A A M -E W AR EE R B HE T

( granulocyte-macrophage colony stimulating factor, GM-CSF) 24, 1L-8 4 Ak
ESHMAARELH, ShHEEEREAARMAEAR. GM-CSF HMUE
EMAKET, BR—FMEENRARBRET, ©aenE bR HAR
Fiff . IL-1p R—F R RN AME T, XFME T et £ 7 1% 3~ LA
BB F, TL-1p %t B 4UA T A RETZ MRS . 1L-10 SRR A YEA A
T4 TNF-a, IL-1, IL-6, IL-8 (0%, AT, EARRSHREN PMy EHLY,
XE PM MEES B ENAAEARAET KA. R, RET PMoZ/EH
AM B X e R TR AL A, W BRI A, KT
[RARTER R XL AR EI AR A AR SR A LRA AR 15,
PM o 9 R TR T LA AM B R F 1 R, IX T e 2y AM PRI HOF 1 40
B H TR —RSIE B hEN S A RS,

i, —a)PsiiE sl T EHLNEE PM M FSERETEREELE
FAS28), IS NP TR T S R LA e B A NO P %, BB
AR R R SR, BT X R F COPD FIBE IR S0 IR R S0 R (I KR
LR EEEE Y ALES (superoxide dismutase, SOD) 5 NO &R
Flxt /N BUBHATRT AL, AT RCY, B4, BRI A R X
{9 2 BB 2 TT UM B AR A SR A (ovalbumin, OVA) 3/ Rt
P25 7= 2 e I R,

PLERFS R, AM BIShAEYERT SR8 2 th PMyo BB T (K T HOMMiTE £ 8
IR AT, B, COPD 247 il 4 () 25 %F PMyo 12 58 K SLZE R P9 A
BRI AEREE R REENEE.
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2.2.2 Jiin £ KA RS PMyo BR B:

ik R RERBK, BAE PM MEE M, 7ERMIXEHRNER
HEXEE, BRAKYE, RETRMOMN LR AR BUURRE RN B, W
GM-CSF. IL-1p. IL-8. MCP-1 F1 A i k3% E F (Leukemia Inhibitory Factor, LIF)
(28300 sxuefr FREEMRARLEESY, fLAREENIT, WARRE
W4+F (Intercellular Adhesion Molecule,JCAM-1), HMi{E#EAMKEE. HF

R BT, L AR S E1A BR7E COPD B T IRAH A F K RAEF R 2
THOKHERR ), PMy RBEF MRS E1A ZEFH L0 LR AR ER R
AT BNE, KM PM M E AR EREX COPD Kl RAEERF
SEVERIC2M, [FEE, PMyo 92 % AR AM R L B2 548 R YA R Eh R = #0958
HAEA, 0 GM-CSF #1 IL-6%, fE ABIIBIR S 878, PMy I5IEEEENS
A IR R, B P P PR R 4 R0 2 40 T B F Pt (0 IR T s 4L,
XEREN FABRGSE, JIENAE. EERRERETENEENE, AT
FHBEN PN RENE, BTELER R COPD MR,

Pl IX R IR B, AM R L AR E T PM,o B 5% /5 MR A A %
RN BRI . FEAR, XENRS555 COPD WEXEIKRHETH
M FAEE AL, R LR FRER PM CGRBREEEESE) BAFFFET AN,
T AR R R B A SR S 3 o

=. PMo BIRERL S X K AE RN

PMyo AH AR ERRRATFE MR, WHIERS . $%. B4
B BPEAY RS, REMEEEWLY, COTRTHESERERE
e RI L.

Seaton Z{BH1 PMyo MIPIEH AP MW T R F Heh SEALIE ¢ BT R
B g S RRES . TR @, Elt PM, £
WREHLBEN, BXHREEMNERL — BB Fenton KT RMNN
BERET. HO, (TENE SHUNBRIFERMZE HE, SEHARMNA



115145 Roemer ZBITHIFL PMyo B4 )L EE ffii L AL E AE AR A 32
KB PMy AR T ERMG S A TRIEERAER, EIRKERLSRE
W& (peak expiratory flow, PEF) Sl 5k AER IFABE .

BEAERRAUIRE, M LREH (Asian sand dust, ASD) A ASD+SO,"#f¢
MEMBAEREFEFTES OVA ERNERMENAREERN, BRHEM
SOLHIERIFI B A MBI AMEERRME, R SOS HAF(E
WP R R SRR R A S 2, RIET 2505 9 SO RREME
W NBR E E RAECY

BT AR LT YT M ESNRRH RS R, 7E OVA FIBA/D
RAEFas st RE, B MR EMBELR (BALF) MARFREH
HER, HAER PM, MRS ERE KRR E, R HEEER
PR AR FLBEAR XSG RIE MBI, BALF H @ RAEMMME T IL-5. MCP-3,
IL-13. WEMAE LB TRTLESEZPUANY (IgE, 1eG) KIREN %
(9401 sR1i, 2t 360°C MR EFMR (WY, WS, WRHF 1
PMo RIERL T BMMEM, XS5RHfEEHE (LPS) A p-HEIRNERESH T LigH
PERL B SO A e A R TR F RIS MMM RS R -3, RHEd
MK ETIREGRIT PMyo Rl B S HHAEYRENRS TTREE YN
[ 4 R R R AR E B AR A,

M. PMRESHBRERBHEITRERSR

B ERE LR ASRFRNERERRCENERETIHEN, B
HRREMET RSNk, W, FRZER COPD MABRH X!, HER
HRIESHX R RERELE, PMoTEATA Z T RYT R SRR
BIANIR T AR, 4 coPD Bk, BHXRERSMSIHEENR
TR B X, R, A TR PM, RELHBHESE R R EREE.
REZHET PMy REEBHRMAREREHEL SRR, ERE, XL
NHFE—AINAE: PMy RFEMKN COPD EHEHXY. BERKES, R
A2 RERT, RETHEE SO, NOF PM, ERNMKRSIEEMZIE, COPD
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BE IR RS, EHE, SHAHKN PM REFRCRXRNFE- RN
L AVEMY Meta 20T B0, PMo B0 10 pg/m®, ZPEFET-H 18 0.38% 1,

EERMBIF A FEEFE PMyo KR 5PPRARGHRINZ 18 KK R 1
U8 IR R, AR E TRW @M PM,o 7T 51— BB (Forced
expiratory volume in one second, FEV1)# T K& COPD v R R, 7R %t
%0, Schikowski %M GOLD F##E K% COPD, PMy &7t 7 pg/m’, FEVI
B TR 5.1%, B COPD fIfER 5 %(odd ratio, OR) fE4 133, H4h,
76 £ T38 100 KRB RBEIDAER E M OR A 1.79%), fE 5B M —IA &+,
i K AR T PMyo 1 BB 4E th TRIE KW AL £ T-F 3419 8000 4
FET- G A1 10000 £ APz E£, Dominici F1 Zanobetti FIFF AR, PMys B
i 10 pg/m®, COPD WINBERBMK —£F, BB RGHRM A BT R0 &
2.07%2502 | 34 5% H KB H 2 SR SRR SRS AR R UK
B, PMyo SEI8I 10 pg/m®, PRI RLEA R 8 HABRE Bt 0.72%-2.15% 5. BLE
XBFFRIEE, KI5 PM RFENE T8 A BB E HREE i R AE
BRI, IR T RE R B .

gk, KEMRITREFRER, PMoRBRBUIBRE, SIERWE.
=BT B . PMoFIPM, sXf FPIR R AR ELAR A R AR IR NI b BEK R RURLT™
W, SRR B E A BRAY EERE TR E SR EAERANEE, T4
BSREMARRRBEEX. BERTHRERE, TRKERPM L ZPM0RE
FR 53 63 i 3 98 KE B W B SR N B 4 08 Y TRl o i R B4R AR A

62



12

13

14

15

16

17

18

19

20

21

22

23

Liang WM, Wei HY, Kuo HW. Association between daily mortality from respiratory and

cardiovascular diseases and air pollution in Taiwan. Environ Res. 2009; 109(1): 51-58.

Jason D.Sacks, Lindsay WichersStanek, Thomas J.Luben, et al. Particulate Matter-Induced
Health Effects Who Is Susceptible? Environmental Health Perspectives. 2011, 119(4):
446-454.

Hogg JC, Chu F, Utokaparch S, ef al. The nature of small-airway obstruction in chronic
obstructive pulmonary disease. N Engl J Med. 2004; 350(26):2645-2653.

Hogg JC. Pathophysiology of airflow limitation in chronic obstructive pulmonary
disease.Lancet.2004; 364(9435):709-721.

Shao Longyi, Shi Zongbo, Huang Qin. A study of inhalable particles in the urban ambient air.
Environment Protection, 2000, 1: 24-27.

Oberdorster G, Ferin J, Gelein R, Soderholm SC, Finkelstein J. Role of the alveolar
macrophage in lung injury: studies with ultrafine particles. Environ Health Perspect. 1992; 97:
193-199.

Kreyling WG. Intracellular particle dissolution in alveolar macrophages.Environ Health
Perspect. 1992; 97: 121-126.

Geiser M. Morphological aspects of particle uptake by lung phagocytes. Microsc Res Tech.
2002; 57(6):512-522.

Alfaro-Moreno E, Nawrot TS, Nemmar A, Nemery B. Particulate matter in the environment:
pulmonary and cardiovascular effects. CurrOpinPulm Med. 2007; 13(2):98-106.

Eﬂglcrt N. Fine particles and human health — a review of epidemiological studies. Toxicol Lett.
2004; 149(1-3):235-242.

Li XY, Gilmour PS, Donaldson K, MacNee W. Free radical activity and pro-inflammatory
effects of particulate air pollution (PM10) in vivo and in vitro. Thorax.1996;
51(12):1216-1222.

van Eeden SF, Yeung A, Quinlam K, Hogg JC. Systemic response to ambient particulate
matter: relevance to chronic obstructive pulmonary disease. Proc Am Thorac Soc. 2005;

2(1):61-67.



10

11

SE I

Nel A, Xia T, Madler L, Li N. Toxic potential of materials at the nano level. Science. 2006;
311: 622-627.

Sunyer J, Basagana X. Particles, and not gases, are associated with the risk of death in patients
with chronic obstructive pulmonary disease. Int J Epidemiol. 2001;30: 1138-1140.

Downs SH, Schindler C, Liu L-JS the SAPALDIA Team, et al. Reduced Exposure to PM; and
Attenuated Age- Related Decline in Lung Function. The New England Journal of Medicine.
2007; 357: 2338-2347.

McCreanor J, Cullinan P, Nieuwenhuijsen MJ, et al. Respiratory effects of exposure to diesel
traffic in persons with asthma. The New England Journal of Medicine. 2007; 357: 2348-2358.
Miller KA, Siscovick DS, Sheppard L, ef al. Long-term exposure to air pollution and incidence
of cardiovascular events in women. The New England Journal of Medicine. 2007; 356:
447458.

Mittleman MA. Air pollution, exercise, and cardiovascular risk. N Engl J Med. 2007;357:
1147-1149.

Mutlu GM, Green D, Bellmeyer A, et al. Ambient particulate matter accelerates coagulation
via an IL-6-dependent pathway. J Clin Invest 2007; 117: 2952-2961.

Nemmar A, Hoet PH, Vanquickenbome B, ef al. Passage of inhaled particles into the blood
citculation in humans. Circulation. 2002; 105: 411-414.

Nemmar A, Nemery B, Hoet PH, Vermylen J, Hoylaerts MF. Pulmonary inflammation and
thrombogenicity caused by diesel particles in hamsters: role of histamine. Am J RespirCrit
Care Med 2003; 168:1366-1372.

Sun Q, Wang A, Jin X, Natanzon A, Duquaine D, Brook RD, Aguinaldo JG, Fayad ZA, Fuster
V, Lippmann M, Chen LC, Rajagopalan S. Long-term air pollution exposure and acceleration
of atherosclerosis and vascular inflammation in an animal model. JAMA 2005;294:3003-3010.
Kan H, Chen B, Zhao N, London SJ, Song G, et al. Part 1. A time-series study of ambient air

pollution and daily mortality in Shanghai, China. Res Rep Health Eff Inst. 2010;(154):17-78.

63



24

25

26

27

28

29

30

31

32

van Eeden SF, Tan WC, Suwa T, et al. Cytokines involved in the systemic inflammatory
response induced by exposure to particulate matter air pollutants (PM(10)). Am J RespirCrit
Care Med. 2001; 164(5): 826-830.

Mundandhara SD, Becker S, Madden MC. Effects of diesel exhaust particles on human
alveolar macrophage ability to secrete inflammatory mediators in response to
lipopolysaccharide. Toxicol In Vitro. 2006; 20(5):614-624.

Amakawa K, Terashima T, Matsuzaki T, Matsumaru A, Sagai M, Yamaguchi K. Suppressive
effects of diesel exhaust particles on cytokine release from human and murine alveolar
macrophages. Exp Lung Res. 2003; 29(3):149-164.

Yang HM, Barger MW, Castranova V, Ma JK, Yang JJ, Ma JY. Effects of diesel exhaust
particles (DEP), carbon black, and silica on macrophage responses to lipopolysaccharide:
evidence of DEP suppression of macrophage activity. J Toxicol Environ Health A. 1999;
58(5):261-278.

Fujii T, Hayashi S, Hogg JC, et al. Interaction of alveolar macrophages and airway epithelial
cells following exposure to particulate matter produces mediators that stimulate the bone
marrow. Am J Respir Cell Mol Biol. 2002; 27(1): 34-41.

Fujii T, Hayashi S, Hogg JC, Vincent R, Van Eeden SF. Particulate matter induces cytokine
expression in human bronchial epithelial cells. Am J Respir Cell Mol Biol. 2001;
25(3):265-271. -

Gilmour PS, Rahman I, Hayashi S, Hogg JC, Donaldson K, MacNee W. Adenoviral EIA
primes alveolar epithelial cells to PM(10)-induced transcription of interleukin-8. Am J Physiol
Lung Cell Mol Physiol. 2001; 281(3): L598-L606.

Meshi B, Vitalis TZ, Ionescu D, et al. Emphysematous lung destruction by cigarette smoke.
The effects of latent adenoviral infection on the lung inflammatory response. Am J Respir Cell
Mol Biol, 2002; 26(1):52-57.

Keicho N, Elliott WM, Hogg JC, Hayashi S. Adenovirus ElAupregulates interleukin-8
expression induced by endotoxin in pulmonary epithelial cells. Am J Physiol. 1997; 272(6 Pt

1): L1046-L1052.

65



33

35

36

37

38

39

40

41

0

43

Fujii T, Hogg JC, Keicho N, Vincent R, Van Eeden SF, Hayashi S. Adenoviral E1A modulates
inflammatory mediator expression by lung epithelial cells exposed to PM10. Am J Physiol
Lung Cell Mol Physiol. 2003; 284(2): L290-1.297.

Ghio AJ, Kim C, Devlin RB. Concentrated ambient air particles induce mild pulmonary
inflammation in healthy human volunteers. Am J RespirCrit Care Med. 2000; 162(3 Pt 1):
981-988.

Salvi SS, Nordenhall C, Blomberg A, et al. Acute exposure to diesel exhaust increases IL-8
and GRO-alpha production in healthy human airways. Am J RespirCrit Care Med. 2000; 161(2
Pt 1): 550-557.

de Haar C, Hassing I, Bol M, Bleumink R, Pieters R. Ultrafine but not fine particulate matter
causes airway inflammation and allergic airway sensitization to co-administered antigen in
mice. ClinExp Allergy. 2006; 36(11):1469-1479.

Roemer W, Hoek G, Brunekreef B, et al. PM10 elemental composition and acute respiratory
health effects in European children (PEACE project). EurRespir J. 2000; 15: 553-559.

Hiyoshi K, Ichinose T, Sadadane K, ef al. Asian sand dust enhances ovalbumin-induced
eosinophil recruitment in the alveoli and airway of mice. Environ Res. 2005, 99: 361-368.

He M, Ichinose T, Yoshida S, et al. Airborne Asian sand dust enhances murine lung
eosinophilia. Inhal Toxicol. 2010a; 22(12):1012-1025.

He M, Ichinose T, Yoshida S, ef al. Urban particulate matter in Beijing, China, enhances
allergen-induced murine lung eosinophilia. Inhal Toxicol. 2010b; 22: 709-718.

Fort MM, e al. IL-25 induces L4, IL-5, and IL-13 and Th2- associated pathologies in vivo.
Immunity.2001; 15: 985-995.

Wang YH, et al. IL-25 augments type 2 immune responses by enhancing the expansion and
functions of TSLP-DC-activated Th2 memory cells. J Exp Med. 2007; 204: 1837-1847.
Atkinson RW, Anderson HR, Sunyer J, et al. Acute effects of particulate air pollution on
respiratory admissions: results from APHEA 2 project. Air Pollution and Health: a European
Approach. Am J Respir Crit Care Med. 2001; 164(10 Pt 1): 1860-1866.

Schwartz J. Short term fluctuations in air pollution and hospital admissions of the elderly for

66



45

46

47

48

49

50

51

52

53

respiratory disease. Thorax. 1995; 50(5):531-538.

Sint T, Donohue JF, Ghio AJ. Ambient air pollution particles and the acute exacerbation of
chronic obstructive pulmonary disease. Inhal Toxicol. 2008; 20(1): 25-29.

Papi A, Luppi F, Franco F, Fabbri LM. Pathophysiology of exacerbations of chronic
obstructive pulmonary disease. Proc Am Thorac Soc. 2006; 3(3):245-251.

B4, MR, REXSBRYRE T AR ORE- RNV XRMT. FH5
Bk, 2002,19(6): 422424,

Karakatsani A, Andreadaki S, Katsouyanni K, ef al. Air pollution in relation to manifestations
of chronic pulmonary disease: a nested case control study in Athens, Greece. Eur J Epidemiol.
2003;18(1):45-53.

Schikowski T, Sugiri D, Ranft U, et al. Long-term air pollution exposure and living close to
busy roads are associated with COPD in women. Respir Res. 2005; 6: 152.

MacNee W, Donaldson K. Exacerbations of COPD: environmental mechanisms. Chest. 2000;
117(5 Suppl 2): 390S-3978S.

Dominici F, Peng RD, Bell ML, et al. Fine particulate air pollution and hospital admission for
cardiovascular and respiratory diseases. JAMA. 2006; 295(10): 1127-1134.

Antonella Zanobetti, Meredith franklin, Petros Koutrakis, Joel Schwartz. Fine particulate air
pollution and its components in association with cause-specific emergency admissions.
Environmental Health.2009; 8: 58.

WM, KEE, TYH. TEBRY SRS ORI EEEERERRER. FE

Tph S 2 J4 4. 2008, 42(2): 96-102

67



o FEFH BRI AR

RERIX:

X2, Fok, 0, S0 B8k IR R AT S REGEM R SR EN
riw. RS 2011, 28(9):771-773.

X2, Tk, 308, M4 2, P it V. R A A AR 7 0t S (7 o B K B e 22 % B PR A
RigtHZm. B R %2E.2012, 31(1):28-31.

XA S EL, £ A S i, BB, IR KR, B A R IR R P T AR
Bl AR - SR - R T FOLECRI . DL E8.2012,1: 102-104,

Eik, FHEE KR X E S, W PRV R LA AL I L. SRS R
2011, 28(1):63-65.

29K 250, S 1, XU G2, 3k, XU TR, P B 5. AL T FE 0 2K — 0 Chang T 41 i
ToHL B SR A B L R 5 5 (. 2011, 28(7):576-579.

Epr&i:
2011 €9 A 14-16 A
SMAAKRSHEES, KiF, HE

2011 €10 A 2728 H
SMAAZG¥&- T AEH¥HEFEERIZ 2011
“Effect of microorganisms attached onto yellow dust on inflammatory cytokines and

TLRs expression in mouse macrophages.” fE#R, &%, A&

25{E:

1. A EEMETL AR H— R EBoR A a - 2R E-

BT e E I (2010-2011)

2. BEFMES+ A HEXHETHMELARE (2006BAI06B04 )
(2008.1-2010.12): T SEERN & HIFEEARBT A,

3. EARARBEELTH (81072243) — 5 HEMFH MK SAM K& GSH 4

FARSE I AMEYE BR E xRS R LT AR G (W

68



SRR, RERRCBEDREEE, BEHHEMGEESE,
LIRS, FEWHOMN, BRI TSNS EE T4
R RRAERES MR, BEL%, $1F. 2K, ERERSHBHRL
SHMTED, DITHEER ORI ER LA, RKTRER.

TEAKXRBIE RS, BAKSYELEFHERF T E SN H
BB %S ONEE. HERREERNENMATETALES, HRE
KEMEWBT. o, BARCZHBUELHBHMEHIEE!

B4 PRI BARR. RERBE. RRAK. XGHLERB 5T
R ST RRH A AR

B %R, THE. X, TEE. Tk, HEE. SREEEE,
FIZERR AR

FEMBRSRORARLRROLE, BRbis FREH LYK LEX
HISCH, BII—ELRbR A, BRI SR—FBZRENRE.

R E S BRI K.

69



- A NS -

w4 NEE

Al &

Rig:

WAER: 1986 F3 A

FEEIZH ‘

2000.9-2009.7 FEEMKEWPES ¥+

2000.9-2012.7 FEERKZEALPAEYRFH TLAESHEDEEEY Bt
(2011.4-2012.2 AA KA B EFRERE LR

70



	封面
	文摘
	英文文摘
	论文说明:英文缩略语
	前言
	材料与方法
	结果
	讨论
	结论
	本研究创新性的自我评价
	参考文献
	综述 可吸入颗粒物对肺部炎症疾病的作用研究进展
	在学期间科研成绩
	致谢
	个人简介

