SN A e —

hEERXFERREFAIR N6 1E75 B

KAFPRFEXRHFUAXRRAALR RS THOTNAR TR
BANFRRR. BRI, BT XT8N ERSR T 5, #
XEFEEHMALERREETANFEAR, LA RBERK
HUHENANZASGE S TEALIAMNE, 5R—FTENRES A5
R REEFA TR EERX P THANRAFZTHE.

HEFUAXGHBEAFLZL, RARB-NHXRTAE.

%iﬁ%@@:‘%_ﬁk.am:;Wo 128

h EERXFHREZ ML RRUERERS

KA TREEERASH LR B RFRUAE, B: FRAE
ik X Tl R R HER A%, AAREELE
B, SARXAEABXTERRHEL LENSHEAXY, L)
HEEE, BAEFLERTENPEERAY. SRAREH 0 E
FALBIRNBLER XA DR E, AR RERPRR, ¥
BT A SRR HABRBANE (REATRA), URAKY. 4
BRI T BREAK.

Bxrss: o

wewnas: 255 %




|
DR

656
— BHE
*i%%mg ......................................................................................................... 1
'ﬁi-@%jﬁjg ......................................................................................................... 8
= %igﬁm&% ........................................................................................................... 16
=B
wX—
T T TR 18
FEBEEG T creverererresemnssnsnmniscssnsnssnenienssstsenssssinssstss s snsssnsssssssssssssnsenes 19
I e T 24
T s AR RS R S 39
S +evsessssesessensusasassssesasses sttt s 44RO R RRR RO 42
®BX=
BB sormerurerusermessasisnsersssmmsssnsnsssasssssssassssmssssssssssmsssasssssstrsssssessass 43
FHILE T EE covversrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 4
I e e 49
FHB sossssmsssssssnssssssssss s AR 62
BE wevverssressssesssssssssse s s s R AR 65
W=
B errsreeressenssssssssessesse s AR AR AR AR RS R R 66
2 S I I 7 T 68
SRR ... w71
JIY revreessesssessssesessssssssssssssssssessssssnsessess 28RS RRRRRRR RS RARR RS RRRRRRRRRRRRRRRR RS R AR 75
ZEI crrresrsssssssmsinnsiensssssssssss s AR SRR AR 1811110 77
MU, ABRFBIFAERT B BIPYY orveerereressssmmnrrsses 78
A, Z2EXR 79
A~ Bz






c PURERHE -
KSBRBA M IERQ SR
SEXRERMERRENFTR

b

[
REGEREWAXERNEERREREEZ—. KGR HESS
RYABRRIEEY), BRIAANERKXRE Y, TRABR Y (particulate
matter, PM)5 ABHE BN & & S RATRERRBAEY), REBIIHNASE
RBFREENHEHEEY. BHY, RARZ[INFEERI0 mmiIa RS
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KA RO ERRET TR, PM B0 pgm®, PR RLHK
HIRFE R IR E0.58% ), 1 EBIE K F1985-19944E 0447574 8L #t4T T MBI,
GRETEHRZETPM I REEAFTERMENALMEZETEENY
W, BHEEEMRNRRE LAY, ERE, MTFERENBRAYRENT
TEXRANAR-RNXAZRHOIMeta MRS, PM N0 pg/m®, SEFT
Z16m0.38% . 3t T RENEA BN SR AL KRB HEREHEARTAR
B, PMoBHM10 pg/m’, WK RGARE AR R £F7H0.72%-2.15% 1, 4t
MR EBEPM o EBEALLME, —MREA—BREBRALE TN EEH
THAMKREFRY . Bk, KSEEBRY5 AR RN L HE DR 7 &R
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XA G (B FREER) 2 — 7 LARERR PR 40 M8 3 B AR % AAE 40 A0 48 AE R
FEERBESEREERRY. BER, HERRRETRYSEE LB,
TE—ERIEER, 63k E K LEER S5 E M 19804#13.6% LT 2120034 #5.8
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(urban particulate matte, UPM) FIRE T A AT E B3RP EMP LRI DTk
1) (air-borne Asian sand dust, AASD) B30 - HEARF TN E, UEBRRITFER
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3. KBHER . BRZ 08K B -SRI

NAETEENARREESFEFA-RT R LS FTUPMAAASDE A
BIZK I A 10SO2 FINOs % . W FlEndospec ES test MK SIIUPMAIAASD#E &
FRAEZH (lipopolysaccharide, LPS) & &, RFFungitec G test MKH JUPMA
AASDHAHKB-ARB S &,



4. LRV RGE

MCharles River AR (#%)Il, &) WABEHICRDR, ENHRFE—ARF
JHRESR . BER—A, B/hRENRZFRAZSER TR, 258 EANTH
# (0.1 ml/mouse) FI/ZXOVA (0.1 ml/mouse). BE—KEH/MEZR, LR
MRS RE LR, ¥ REMRN, BULsE.

5. LRV R EA I

FIBUD BB E 2 T 10% P HHAE/R DG, MM2EE, BEIER
2 mm K/PHIRER, FAAEEE, BIER3 pm ERVIN . HE REEREFERE
Fh A i ) S8 S PR AP L A FRU R R A R 1 10 . PAS RBEMB X SE LA
RN FENE . N BB AN R B SCAE4E R b 2 40 Mk AT ER 43 4

6+ RESAE M HEVERA MK

NEERERRRE, ORI, BOFHREER, -S0CHEEKETRE, AT
B 0 ifn 75 P B OVASF UK IGEMIgGI N RIE: R, AEREEELKER
NS, WAV B OB LIE I, -80°CHIFE VKA PR, F TRNBALF
A REFREAEAREFREARE.

7. XRERERB R4 v

KX REMBERRELERENITRET ALK, FRARSE, &
BT A M R B R B Y. ARERN AR ORI, N
FADIff-Quik ¢, EWE TS HrERMIER S R A,

8 MR VLR o o 40 R ¥ R 0 e 0 A R EO R

I P B K S A S N R JUBALF o 4R R F R A tE M PR F i B A Rk . Hoep
MM EFEEE: B M E (Interleukin, [L)-4.IL-5.IL-12,IL-13f1F 3£ Z (interferon,
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9. OVAFFFR M IgEFN IgCIAAFR R

1 Fi L OVA-IgE ELISAIR 7 & B OVA-IgG1 ELISAR 7 & £ W 1 75 =+ i
OVAS: R IgERIgG1I ik .

10, ZAREIEIR K G5
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11. RT-PCR

ISOGEN#RIRNAJG, UK L1 k¥ RKIKBDNA, #ITRT-PCRAHTLRsH
NALP3RIER SR ERRE.

12, Gt#ah

ABFRLA SPSS13.0 it KM AT 4T, Kt 4 REB N FHEAREE,
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MREgRRE, TREENES 5 TOVA + H-UPMAIOVA + H- AASDEE
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Atmospheric Pollutant Enhanced Ovalbumin-Induced

Airway Inflammation in Asthmatic Murine
Preface

Air pollution is the primary environmental risk factor of public health. Air
pollutants are formed by a complex mixture of many pollutants, and the currently
accepted range of air pollutant is particulate matter, which closely connected with the
health effects of epidemiology and is a sign of health hazards pollutants. Particulate
matter (PM), especially the aerodynamic diameter < 10 pm (PMjg) is the primary
pollutant in many major cities at home and abroad. Previous epidemiologic studies
have indicated that exposure to ambient particulate matter in a metropolitan area
closely relates to increases in mortality and morbidity of cardiovascular and respiratory
diseases. A survey of 29 countries in European showed that, when PM increased 10
ug per m’, the mortality of respiratory diseases increased 0.58%. German scientists
surveyed 4757 women in the year of 1985-1994, and the results showed that the women
living near the trunk roads and chronic exposed to PM;q suffered harmful effects of
chronic obstructive pneumonia. In China, Meta-analysis of data of current dose -
response relationship between particulate matter exposure and mortality showed that,
when PM, increased 10 pg per m’, acute mortality increased 0.38%. The study on the
relationship between Taiwan air particles and daily maintenance rate of respiratory
diseases found that, when PM)g increased 10 pg per m®, the daily hospitalization rate of
respiratory diseases increased by 0.72% -2.15%. It is reported that there are billions of
tons of PMjo on the earth about every year. An adult one day and night is exposed to

some tens of thousands or even hundreds of thousands of atmospheric particles.




Therefore, the workers of environment, meteorology and medical are focus on the
health effects of particulate matter in the air pollution.

Asthma is a complex syndrome broadly defined by inflammation of the airways
associated with airway hyperresponsiveness and mucus hypersecretion. In recent years,
its prevalence and death rates showed a rising trend year by year. In some countries,
such as the United States, asthma prevalence increased from 3.6% in 1980 to 5.8% in
2003; the prevalence of asthma in children in China increased from 2.03% in 1990 to
4.63% in 2000. Experts wamn: by 2025, if the urbanization of global population
increased from 45% to 59%, asthma patients will reach 400 million people. One of 250
cases of deaths caused by asthma. Asthma has become the world's second largest
debilitating diseases following the death of cancer, while China has become the one of
the highest mortality of asthma. Epidemiological studies showed that atmospheric
concentration of particles increase the number of patients with asthma. Recent
epidemiologic studies have shown that Asian dust storm events coincided with an
increase in daily admissions and clinic visits for asthma and allergic rhinitis in Taipei,
Taiwan. Experimental studies have also reported that exposure to ambient PM near a
heavily trafficked Los Angeles freeway enhanced inflammatory and allergic responses
in ovalbumin (OVA)-sensitized BALB/c mice. Therefore, the study of injury
mechanisms of particulate matter on asthma in mice has important practical
significance for pollution prevention and protecting the health of sensitive populations.

Respiratory tract is the target organ of particulate matter, and the lung macrophage
is an important defensive barrier within the respiratory tract. Lung macrophages digest
phagocytic particles, induce the synthesis and release of all kinds of inflammatory

factors, disrupte the balance of cytokine network, which launched the inflammatory



process, promote the development of inflammation and cause damage to the lungs. The

innate immunity is the first barrier in the protection against ocular infections. The
Toll-like receptors (TLRs), that belong to pattern recognition receptors (PRRs) family,
have been the molecules involved in the recognition of pathogen-associated molecular
patterns (PAMPs) that lead to ocular inflammatory process. Nevertheless, other PRRs
such as Nod-like receptor (NLR) could also be participating in this phenomenon.
NALP3(nacht domain-, leucine-rich repeat-, and pyrin domain-containing protein 3) of
NLR family members is cytyoplasmic receptor which is activated by microbial ligands
like peptidoglycan as well as endogenous markers of cellular damage (for example ATP
or uric acid crystals). The activate NALP3 interacts with adaptor proteins like ASC
(apoptosis-associated speck-like protein containing a caspase activating and
recruitment domain) to form NALP3 inflammasome. The inflammasome activates
caspase-1. NALP3 inflammasome complex with the active caspase-1 can produce
active IL-1B with pro-IL-1P. Recent research has shown that silica and asbestos are
sensed by NALP3 inflammasome, whose subsequent activation leads to IL-1B

production.

In the present study, we used UPM collected from the atmosphere in Beijing and
AASD collected from the atmosphere from Iki-island in Japan. Comparison of allergic
inflammation between aggravating effects of UPM/AASD that had been excluded of
toxic materials (microbial materials, sulfate, etc.) by heating, and crude UPM/AASD
were performed in the murine lungs. In this in vitro study, the gene expression of TLRs
and NALP3 inflammasome in RAW264.7 cells was measured in the presence of heat
UPM/AASD and crude UPM/AASD to investigate the role of TLRs and NALP3
inflammasome in the enhancement by UPM/AASD. This is the first experimental study
on biochemical and pathologic evidences of Beijing dust and airborne dust in Japan
exacerbating asthma caused by OVA.

Materials and methods
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1.Preparation of particles
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.
2.Detection of fungi in particles
The fungi of the samples were detected by an all-in-one fluorescence microscope
and fluorescent dye Fungiflora Y. According to the manufacture’s protocol, in brief,
approximately 2.5 pug of each particle sample was suspended in 40 pl Fungiflora Y, and
after 5 min slides of the particles were completed. Then the slides were observed with
the all-in-one fluorescence microscope when the excitation wavelength was 472.5 nm,

and the emission wavelength was 520.0 nm.

3.Analysis of water soluble components, lipopolysaccharide (LPS),
and p-glucan in particles

The concentration of water soluble components, such as sulfate (SO4>) and nitrate
(NOy), in the samples was determined using an ion chromatograph and ICP-AES. Each
particle sample was measured by kinetic assay using Endospec ES test MK for LPS
activity and by Fungitec G test MK for B-glucan activity.

4.Animal and Study protocol

Male ICR mice (5 wk of age) were purchased from Charles River Japan, Inc.
(Kanagawa, Japan). After 1 week of screening out sick mice, mice with abnormal body
weight and mice stressed from different environmental breeding, mice were used at 6
weeks of age. OVA and particles were dissolved in the same saline. The instillation
dose of particles was 0.1 mg per mouse. Mice were intratracheally instilled with these
particles through a polyethylene tube under anesthesia with 4% halothane 4 times at
2-week intervals. The control mice were instilled intratracheally with 0.1 ml of normal
saline per mouse. One day after the last intratracheal administration, the mice from all
groups were killed by exsanguination under deep anesthesia by i.p. injection of
pentobarbital at 12 weeks of age.

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

1



hematoxylin and eosin (H&E) to evaluate the degree of infiltration of eosinophils or
lymphocytes in the airway from proximal to distal. The sections were also stained with
periodic acid-Schiff (PAS) to evaluate the degree of proliferation of goblet cells in the
bronchial epithelium. 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 total amount of the lavages collected from individual mice was
measured for calculating the protein levels of cytokines and chemokines in BALF. The
fluids from the two lavages were combined, cooled to 4°C, and centrifuged at 1,500
rpm for 10 min. 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
red granules. A total of 300 cells were counted under oil immersion microscopy.

8.Quantitation of cytokines and chemokines in BALF

The protein levels of cytokine and chemokine in the BALF were determined using
enzyme-linked immunosorbent assays (ELISA). Including: Interleukin (IL)-4, IL-5,
IL-12, IL-13, Interferon (IFN)-y, IL-1B, Keratinocyte chemoattractant (KC), monocyte
chemotactic protein (MCP)-1, macrophage inflammatory protein (MIP)-10, regulated
on activation normal T cell expressed and presumably secreted (RANTES), eotaxin and
MCP-3.

9. OVA -specific IgE and IgG1 antibodies

OVA-specific IgE and IgG1 antibodies were measured using a Mouse OVA-IgE

ELISA kit and a Mouse OVA-IgG1 ELISA kit. '
10.Cell culture
RAW264.7 cells, which are macrophage-like cells derived from BALB/c male

12



mice, were cultured at 37°C in a humidified atmosphere of 5% CO»-95% air and
maintained in Dulbecco’s modified Eagle’s medium with 10% heat inactivated fetal
bovine serum (FBS). They were plated at a concentration of 4 x 10° cells per 60-mm
dish, and then sample with or without heating treatment were added to cells to give a
final concentration of 3pg/ml for 3 hr.
11.Gene expression analysis
Total RNA was extracted by standard procedures using 0.5 ml of Isogen (Nippon
Gene) per dish. After DNase treatment of the total RNA, cDNA was synthesized by
reverse transcription using M-MLV. Quantitative PCR was performed using an ABI
Prism 7000 Sequence Detection System (ABI) under the same conditions. Two wells
were used for each sample. The relative expression of each sample was calculated as
the mean value divided by the mean value for GAPDH.
12.Statistical analysis
Statistical analyses on the pathologic evaluation in the airway, cytokine and
chemokine proteins in BALF, and gene expression in RAW264.7 cells were conducted
using SPSS 13.0 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.The detection of fungi in the particles

Bright fluorescence of particles after being stained with Fungiflora Y. was clearly
observed in crude samples.

2.Contents of chemical elements, water soluble components, LPS and

p-glucan in the particles
The oxide composition in this UPM sample was 32% SiO, and 12% total carbonin,
however, in this AASD sample was 60% SiO,. There were SO42', NOs, CI', NH4', LPS
and B-glucan in crude samples but non-detected in the heated samples.
3.Enhancement of pathologic changes in the lung by theparticles
OVA + UPM and OVA + AASD caused marked accumulation of lymphocytes and
eosinophils infiltration in the airway compared with OVA group. The degree of the

accumulation was higher in OVA + UPM and OVA + AASD than in OVA + H-UPM
13




and OVA + H-AASD
4.Enhancement of cell numbers in BALF by the particles

OVA + UPM and OVA + AASD resulted in a remarkable elevation of neutrophils,
macrophages, eosinophils and lymphocytes compared with the control, OVA and the
single treatment.

5.Enhancement of cytokines and chemokines in BALF by the

particles

OVA + UPM and OVA + AASD enhanced the expression of IL-4, IL-5 and IL-12
compared with the control, OVA and the single treatment. OVA + UPM and OVA +
AASD synergistically increased protein levels of eosinophil relevant cytokines, such as

Eotaxin, MCP-1 and MCP-3 in BALF compared with the each single treatment.
6.Enhancement of OVA-specific IgE and IgGl in serum by the

particles
OVA + UPM and OVA + AASD markedly elevated the production of
OVA-specific IgE and IgGlas compared with the control and OVA.
7.TLRs mRNA expression in RAW264.7 cells
UPM and AASD significantly increased the expression of TLR2 mRNA compared
with saline addition. And AASD decreased the expression of TLR4 mRNA.
8.NALP3 inflammasome mRNA expression in RAW264.7 cells
AASD significantly increased the expression of NALP3 inflammasome compared

with control. However, there was no significantly change of caspase-1.

Conclusion

1.0ur findings suggest that UPM and AASD aggravate OVA-induced lung
inflammation, possibly by activation of the Th2-associated immune response via
cytokine and chemokine. The chemical products from fossil fuel combustion, fungi,
bacteria, and silica-carrying contained in UPM and AD may be partly responsible for
allergen-induced lung inflammation.

2.TLR2 and NALP3 inflammasome may play an important role in this

phenomenon.
Key Words
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PM particulate matter B ONIT k]

OVA ovalbumin EH

TLRs Toll-like receptors Toll HZ 44k

PAMPs pathogen-associated molecular patterns 7 JR A 7> FHER

NLRs Nod-like receptors Nod %k

ASC apoptosis-associated spcfck-like prot'ein BT-HEHBE AR E
containing caspase recruitment domain

IL interleukin A4S &

UPM urban particle matter W ESERY

AASD air-borne Asian sand dust IR bAgARE - 3L 2 Sh kY

H-UPM heated UPM WAL R

¥
H-AASD heated AASD AL EHLDLRT
LR

BALF bronchoalveolar lavage fluid XRE MM

Ig immunoglobulin GEHEH

IFN interferon FHE

KC Keratinocyte chemoattractant IR RELE T

MCP monocyte chemotactic protein BERAREHES

MIP macrophage inflammatory protein ERARREERS

RANTES regulated on activation normal T cell T T HRREMFFLES
expressed and presumably secreted A4 A

LPS lipopolysaccharide EEZ

ASD Asian sand dust (2 AN T

PRRs pattern recognition receptors R 2 &

LRR leucine rich repeated BEAREARNER LS,
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RUHE LYy AR
IL-IR Interleukin-1 receptor HAMAE-1 21k
NF-xB nuclear factor kappa B BEREF
PYD pyrin domain HEBFEENR
caspase recruitment REFHEREHEEE
CARD
domain i1}
BIR baculovirus inhibitor of
o AT BAE R
apoptosis protein repeat
TLR2ab TLR2 antibody TLR2 Hifk
TLR4ab TLR4 antibody TLR4 $itk
LTA lipoteichoic acid fic e Rk R
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B3~
LEREHE ST PERESH
Wb )\ fe SUE K AERIE A

s
=

Bl &
EER, BEEAOKSM, KA, ERMEMMEIRNHERE, LtRK
ZREREEERBR. HFEDEZERETIEHERY CEBEKRS | #
o2, EYMER. 7. BB, TWEFHBIMS, BRI RK
HRER, RRTEERER, FRHRKSHELEMS. dTxR. A, &=
EW, NEERFR, FIUARAEAZSHRAILRKHBT, HEYAEET
M, TRARAREF. MuRRLEHRE, BRI T RLMEE, BEMER
SEFEBX. RE2006F128 13- 1SAEHRBHEBANES REZSAEHITS
M, PEILFRENERGTESEERERTEOET, KELFXER
o g P i B B T W\ B5URI W) (particulate matter, PM)F & B85 3] T 142 pug, R T
EADIE KR EAHEQO pe) M TR
AR B S BR Y (urban particle matter, UPM)AKIARZELIO pmBLF ]
WABRDPMi) AP, KERTRERERALRY, EHE0HTSEEYS
PM o SRR . BERR . FbBhRkE 2 R AR MEBH ZE M R S SR R B R R R AR T
FYIMR, TEEEANNPRZEEED, B EMEETERRETR
fEi, ZEFPMIRERHEMISBIEHXRERMBEREARDY, EEROHR
&R, KHBRAZSHHPMFEIPRERREREE N, Matthew il it
IR B JLE R KW R 5 KK EWRE BRI R, 1-18%5 #))LE
MR RS KSR R B EF AR,
BHZRBRYANGRFRAERBEER T EXNEE, SENRTEE
—HENKERAMNETERMR. BEWRRN, RETEEACIEEL
B PR B 25 95 e BURL ) B 88 N E BALB/c /) B 58 1 & H (ovalbumin, OVA) i %
W i B R R E SR, A5/ R P R R AR R R F an A A R
-5 (interleukin 5, IL-5)f IL-13 RKi&h, OVA R RHHXMEERES E
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(immunoglobulin E, IgE)# 1gG1 FisAR ¥ RETFRRFKPIMEEFELE
K RE K BT R A A At A0, (AR, SRIET HE IRt = S Bk
Yixt T BEm /D BB RIEME ISR, BarHE AR S .

EAHRF, MAXSKERGIERTSPRE UPM, $—E5 UPM H 5
RTINS 360°CH# 30 min, LAEBRRMT UPM REMHEY. SO H
NOs %4 ¥ UPM MZ T it (¥ UPM (heated UPM, H-UPM)Z S & 1F
ANDBHR, RBNMEMANREESZZNL, TR EMIRELR
(bronchoalveolar lavage fluid, BALF)H & M R AE4H M50 &, W% BALF F RIEH
KAREAET. BetAREEFrREQRAURMES OVA f Rt IgE A IgGl
R R,

WR5H*
—. TERH
E B Y% 48 (Technicon International, Inc., Tokyo)
Diff-Quik (International Reagents, Kobe, Japan)
IL-4. IL-13. #5401 ff a4k B F (Keratinocyte chemoattractant, KC). 284% 40 fi 444,
& A-1 (monocyte chemotactic protein, MCP)-1. E &4l i 4 iE 5 - 1a (macrophage
inflammatory protein, MIP)-1a A7 BUE IF. % T4 M & 173 W 48 Il R F (regulated
on activation normal T cell expressed and presumably secreted, RANTES). FERE{EKE
40 a1k H F (eotaxin) (R&D Systems Inc. Minneapolis, MN)
IL-5. IL-12. F#£E-y (interferon-y, IFN-y) (Endogen, Inc. Cambridge, MA) MCP-3
(Bender MedSystems Inc. Burlingame, CA)
BOVA-IgE ELISAIRH & B OVA-IgG1 ELISAIR & (Shibayagi Co., Shibukawa,
Japan)
= FERBRNE
HLF N #488(SSTR-25K, Isuzu Seisakusho Co., Ltd. Japan)
% & — %% B 748 (BZ-9000, BIOREVO, Keyence, Japan)
##ET(UD-201 type, Tomy, Tokyo, Japan)
£ % Nikon Co., Tokyo, Japan)
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20 5.0 F Hl(Sakura, Tokyo, Japan)
EEFR X (Spectrafluor, Tecan, Salzburg, Austria)

real-time PCR{X(Applied Biosystem, USA)
=, X85

MCharles River2® (#Z ), HE) MASEKHEBEHEICRIR, EEEH
23°C, WEH55-710%, BE (12W12h) REMEEE, FHBLTRME HE
KA. ENHRFE—AE, BEHAEREN/RRANNR, FHLR.
Mg, UPMEEZA4LTR

ARARAREHACLRELLUPMPELRES I ED). NAHER
R4 I8 2 KT B SR P28 (2500QT-UP, Pallflex)?E + EIL 5 REZ S
BRY; R ES T KF(OLS3500/SFT-3500, Olympus and Shimadzu)s#7 B4
BBV RRRRA, ETERKRERA um, 99%HILH =S BH
HARRRE/DTI0 pm, HESHEMHEKT pm; NAEBREEETH-EFR
5} (61E Trace and ICP-750, Thermo Jarrell-Ash, USA)R & Bk -p 4L £ 54> 5
N R x5 2 AT L (RINT 2000, Rigaku Corporation, Japan) 7 T BUk 1 KI5 W) 41 % »
WYRMEE R, KA. H+7 UGB RS EE; NHTESHUFLUSH EA
1112, Thermo, USA)Hi E MM W H KT R A& & . B RE B2 L H{ UPMBE A7
L N ag o 25 360°CM AL 30 min, DARR B THAA R BRI .
I, UPMBYE BT

MAREEHENEEERY AL RNUPMEATHNERE. EFEAY
FOEPE BRI S-S WK (- AR 46, SHERRNEH sk
R BAFRNHTEL. SBAHEHAYTOLRE LRI, ¥2.5 ugfiUPM
BH-UPME A BF T40 plFot Rkl £its min/5HIfERBEEA, TEA&—%
KEWETNE., BREKAH472.50m, REHHEK 4520.0 nm.
75 UPMHRZKBER R BEZ R B-ARENRR

F:F 3 F f1%(DX-100, Dionex, Sunnyvale, CA, USA)RIH B8 &% 8 k-1
F K51 K& (61E Trace and ICP-750, Thermo Jarrell-Ash, USA)/HTUPMAE A 1 7K
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VP R NSO FINOS %

SHLR WP, $%2.5 ng UPMF AR T 1 mlK(LPS-free; Otuka Co., Kyoto,
Japan)¥', ZEif1 h/5, N Endospec ES test MK (Seikagaku Cop., Tokyo, Japan)t
RUPM#E A b (1§ £ ¥ (lipopolysaccharide, LPS)& &, %75 B EH i FE 40.001
EU/ml; #2.5 g UPMF¥F A& T1 mlf)/K(B-glucan-free; Otuka Co., Kyoto, Japan)
B, EiR2hJa, NFFungitec G test MK (Seikagaku Cop., Tokyo, Japan)# M UPMAE
AFHIB-H R (B-glucan) I & &, % HERICHK HE A2 pg/ml.

. SEHYES

RIBUPMMEM A FH LR H h6ME, §AHI16H, FLRADHH:
ControlH (4 ¥ 7K ) H-UPM4 . UPM4L. OVA41 . OVA + H-UPM#4L RIOVA + UPM
Ao UPMEERRE T0.9%LEEKS, KEH mgml, EAHEET, NABM
EHE RS mine OVAR R TAHFIMAE K, WEHN10 pgml. FEE—A,
B ADAREA%=FRRAZLAER TR, 25 EAUPM (0.1 ml / mouse) FI/IX
OVA (0.1 ml/mouse). B/E—REFME_KR, ZPREBEHRELE, BH
HREEREE, TRULALSE.

WRPEHEEHR36 g, FSEN015ml, FRITE H200 K/min, B KB
RA100% TR TR, WREFEBTESARE (BBEBRYAEL0.15
mgm’ ) 2 AR DR ANABRMBERSTEELY H 9072 pg
(0.15%200%0.15x2x7x24%60+10%), LRFESEEN DRI N FUPMA K %H &
(LR, MRS TP EA MBI, RARN6 pmZc A M Z S BRI TR R
H3%5Y, MFTRT /RIS E S BRI R X272 ug (90.72x3%), LRFBRE
HENDRAARBIUPME N % B /936,815 . WIBAMAATEOLRTR, i
W—RZ/PMRREEN pg OVAREH FBUD Bt Stk . Hik, AR
B HFUPMAI L 57 & 50.1 mg/mouse, OVARILEHIE N1 pg/mouse.

. ZB YRR

BALRAHUEN 8 RARATHREMT. BUNRITHEE T 10% 458
AROREHRBF, WHaEE, BEOSIM 2 mm KMOFES, AAEEE, §
YER 3 pm EHIY) o HE 65 BE IR I8 ol s 1 320 0 o8 R e L 40 P bk 2L 40
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RIRIATE AL, PAS REFEMERE L AR AIETE A, N B HERE
AN R (WP AE P B JRE A0 LR b B AR B AT IR ST . VTR R RS R P 4
M EARBREER AR RE LR PHRRA R REERL, H90TF: 0, B
B (ot present); 1, MBI (slight); 2, BEZW(mild); 3, PEBL
(moderate); 4, FEEF W (moderate to marked); 5, EEF i (marked). MM
ALIRIFIRE P 10%HPE R4 AT B R SR S L B P 10%AR R 40
W BERALIRIPRE S 20-30%K FE R AL 40 ORI 40 R s 0 R b
T 20-30%A RGBT BERIARIPRE S 40-50%FIwE Mtk b 40 o 71k 2 40
MBS RE LR 40-50%ARAHEHE: PEEBUIEERED 60-70%0H
FE R YL R A0 LR A0 R B R B 60-70% AR 0 IS E AR IE
WPRRIE P 80% LA AP R 1 b 40 FR AR 2L 40 PR RS S0 L B e 80%BA B ARk
WA, PR BB T BARREE (n=8) .
N FEmMAREGRELR

BAKRAR SIS AR F O R f A I BE IR . /N BLC ISR,
1500 rpm B0 10 min, B L, -80°CRIREEKAEPRAE, FITRM M+
OVARFRIEHAMRIE. PMREEREROMRLE, SEEE, F0.8 ml 37°C
EE B KR/ DRITE2K, WEERR (41.6 mD), 4°C 1500 rpm E210
min. B LB, -80°CHIREKAETRAE, ATFRNEELE AR TFRE
AR AEFHEARZE.
+. BRI

KRB B RO ERRNTERFETERRKT, SIRARNSE, BHE
P ot 4 P v 2% B RO A . 4 R R A B 00 L, 1500 rpm
B.010 min, HMARKRA . NADIffQuik i fE, BME T WS
H. BRI, " RRYERIA A A
Diff-Quik§ & RAE S B
(D) ARBHHIETRE, KERE, ZF5FERTE:
(2) #MRH RADIff-QuikE e 6 s, WAMMBA EILTFRAK LR : £
KB E W

22

S



(3) 4Muig F B ADIff-Quik il 1 14 s, ¥R B L TRAKL L LB 2

SRORERT

(4) MR HBADIfF-Quik B 1 F12 s, KR A B TRALK LR %

ZREOGFERI

(5) BAKBERAMIZS10-15s, UBRESRHRAR;

(6) WAMRAELUERKS, ZRFEHRTE.

+—. XSEMREERPHMAREFIELERERE TR
R FI R e R R R UBALF 41 R F Fida e tE A R F B A Rk Kb

HAFEHE: L4, IL-5, IL-12. IL-13FIFN-y; @A RETEEE: KC.

MCP-1. MCP-3. MIP-1a. RANTESfleotaxin.

RS Ik S 0% I Y 2L A B0 F -

(1) R, BSAERFRSRS, MEBAFERXBMRE, Do EmiL

KIRE:

(2) REAFERBEN LAERNEBRENFOIRELE. BMaERTZEA

fLBEL. B MERREBCHEERE, FRRL;

(3) MAFRL /G ARHER SO ul T R, MARIRESRS uFRMILA. % E

iR, BREHRY, Eil2h

(4) FRVEARBLBESRSIK, BILIMPEHH400 ul;

(5) BH.MEEY100ul, # EFER, BRRGRES, ZH2h

(6) FIBLARHLILERSIK, HALMBLERAA400 ul;

(7) BALMEYEH100 ul, EEFEZ30 min;

(8) B L RHEH100ul, FRER;

(9) 30 minZ. 3 F AR (X E4SOnmit K A0 52 & 7L I ODAH .

+. OVAERFHE 1 gERN | gG1 i ik A4S

MOVA-IgE ELISAIRHI &R K OVA-IgG1 ELISARF A KM M & F (I OVAR: it

IgEMIgG1#itk.

BELREAE, ARSRUT:

(1) toke: ARRZAL. HFEL. FUERIL. BZATs, K2 DniRE
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HREFNRER 100 o, FEFEFRR, BRRS, BhrRmbE, 37CRN
120 min;
(2) FEHAE, BT, FRHEE
(3) FILMEMER A TIER 100ul, 37°C,60 min, ¥EM 3 K, 350 ul/G1L;
(4) BILMAWAEE B THEM 100ul, 37°C, 60 min, ¥EAR 5K, 350 u/BiL;
(5) WFEBILIMEYERE 90 ul, 37CENE A 30 min (BLFFAIRR AT Wiz & i
i 3-4 LEBEMBEE LA, 34 LRERHR);
(6) P BILINZ L 50 ul, bR (I 2 AT HHE), FIBETE 450
nm FEKKFMEEILENEERE (OD H).
BEAFEHA, FTOVA-IGE, 1UN1.3 nglIOVA-IgEHiE; % TOVA-IgGl,
1U 4160 ngffiOVA-IgEHi{k,
=, GitFESH

AHFNH SPSS13.0 it R HAT T, Gt 5 R R A BB LhrfE 2,
KRBEREHFEM BRI RFHNLREE: YURERAGRITFE N,
K SNK E#ATAR L, p<0.05 BHZEITHERE N,

NS R
—. BETUPMRAMEFRNER
BIARITERBERYLERFUPMER R ERANSE R H-UPMRERE# L
HIL (EF1AMIB) , MUPMERRAEZWRE (BKICHD). ZHERAZT N
WEER TR TUPMERENEEMED .
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i 5@.@;;% 2 o R Ao Bl b gy e o W " "
¥4 ' ‘ e N N ; . 4
;' : : v»i?, @ ® .3

W e & + . ’

B, EEEAYREFUPMREANKEEUNE R
(A, BXH-UPM4A; C. DAUPM4A; A. CHAEEXH: B. DRMAELR)

=, UPMHHETE. KBEMEHS LPSHp-ARENS B

RINUPMAEHUEVRAH S E. HP, Si04532%, ALOs#H9.5%,
Fe;0:41157.2%, Nay0%51.3%, Ca0%y59.0%, Mg0%i2.3%, Ti0,£7:50.5%,
K04 51.7%, BEEAN12%. R2AHUPMF KBRS LPSHB-HREN &
B. UPMFEHE S0 21410000 pg/g, NOsZIA1900 pg/g, CIrLIA600 ug/g,
NH, 28100 pg/g, LPSZI40.03 EU/mg, P-EiFRHELIH2704 pg/mg; TiLid ik
KEETUPMA KBRS LPSHIB-HREMN S BIARTE,

25



%1, UPMHEMUEVRI IS E

Wama (%)
Si0; 32
ALO; 9.5
Fe,03 72
Na,0O 13
Ca0 9.0
MgO 23
TiO, 0.5
K;0 1.7
Total carbon 12
Elemental carbon 7.2
Organic carbon 4.8
Benzo(b)fluoranthen (10 ppm)
Benzo(e)pyrene (3 ppm)
Benzo(a)pyrene (1 ppm)

UPM: AR EIEZRAPRE MM 2 BHY).

#2, UPMP EHKBERS . LPSKP-ERENSE

. SO~ NOy Cr NH," LPS  P-glucan
Particles
(ng/g) (ng/g) (ng/g) (ng/g)  (EU/mg) (pg/mg)
UPM 10,000 1,900 600 100 0.03 2704
H-UPM ND ND ND ND ND ND

UPM: M\ B LKA P RE B 45T 2 B

H-UPM: #EHLFI#3+ 25 360°C &2 30 min ) UPM;

ND (not detected): FHK#H,
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=, UPMAH /MR R TR 20

EI2A1E3 3 UPMY /| B B PP R A 3R 25 U I B . R 3 A UPMIN /I il i nee
W38 b B P MR 40 e S 5LV P DA e S PR 4 0 o R A 40 PR K 2 40 L ) 1 0 A
o GRER, MEBAK/DEIHEHEREEHEE (B2 AFE3 A) ; H-UPM
BOMAE AR R/ BT IPIRGE b B MR s 5E (B2 B) ; H-UPMM SR
Sl EMERE b AR HOEE (B3 B) ; UPMBIMER BN REBMIX
RER (E20) MMRAREMEE (B3 C) ; OVARMAE SBUNRMMETR
BRI RAMEHIEE, EPASTESTZRME (F2D) , HHEEHETE
ERMAANEMRE (B3D) ; 5XE44H, OVA + H-UPM (E2E) flOVA
+ UPM (2 F) BE LB 5IR DM RIPRE PR RAREZENE (p <
0.001) ; 5OVARMMERAME, OVA+H-UPM (p<0.05) FIOVA+UPM (p<
0.00D) KE LB FEAEHAN P KEERIER A RZIE, HOVA + UPMA 1
R R 40 i 2 i 72 8 K FOVA + H-UPM4L; OVA + H-UPM( 3 E)HIOVA + UPM
(B3 F) BRELBEBRES I RAFARPHREARRZE (p<0.001) , HOVA+
UPMA ik B4 8 7 K FOVA + H-UPM4L.
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M. UPMX/NR X SERRERAPREARS FHZM

B4 5 UPMA /N RSB M SRR T REAR S A E W, SxtRAML,
UPMALE A/ R MIBALFP R4 R BB B B (p<0.001), TH-UPMAEA
/MRFIBALFF KA1 U E B S0t BRALAE L BB 28 4k; OVA + UPMEAS (0 FRA
MRFBALFF#HR AR EEES THERA. OVAAURUPMAMAEA (p<
0.001) , TOVA +H-UPMAEH /M KIBALFPHER A & X AL, OVA
41, OVA + H-UPMACE A LA ROVA + UPMAL B4 /M R FIBALFEM A MEE R 2
BTEA (p <0.001). SxBAMLL, H-UPM. UPMELROVA S A4/
RABALFRE R ER 4 2 B X B E A 40; OVA + H-UPMLLROVA + UPMEE &4k
BAKN/ D RABALFFERMER AR E ZERTXRA, OVAA LI RUPME L
BA (p <0.001); OVA + UPMAEA /PR KBALFERMTHARKEEEZRT
OVA + H-UPMA#4A; S5XMA. UPMLL ROVARLEAMEL, OVA+UPM
AEEA /R FBALFH B4 A E B E38 (p<0.001).
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B, UPMRHNR TS E R R E LA P AR FREM 20

RA4AUPMM PRI S EIRELBTARE FRENEW. S0 BAML,
H-UPM. UPM EAK OVA HM4b B4/ § BALF 1 IL-4, IL-5 A IL-13 RIE L
EE%; OVA + H-UPM 5 OVA + UPM BXA LB A /N BALF & [L-4, IL-5
MIL-13HREBEZERTHRAURE RMLEEA (p <0.001). OVA + UPM Bt
HREA MK BALF F IL-12 WRIEBESTXEA (p<0.001), HMEALE
#H/N& BALF # IL-12 FIRIEEH ER . OVA + H-UPM BX &4 H A /MR BALF
F [FN-y MIRZ B EK T B4 (p<0.001), OVA + UPM BE& 4B 4/ i BALF
B IFN-y IR BE T R4 R UPM BEA (p<0.001) .
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75 UPMH/DNR SIS EREERB B ARE T RAN M

&S5 HUPMI /PR EMAERK P ARBUEFRENEH. OVA +
UPMEX & 4b B4/ BALFFRANTESHI R X EZ & T X A, OVAAMUPMAL
MWAEA (p < 0.001); HAEA /D RBALF-FRANTESHI % ik L 834k
H-UPMAIUPMAL B 4 /D BALFFKCHIRIA B & & FXHRA (p<0.001); OVA +
H-UPMEX & 2 B4/ BALFHKCHIR X B3 & T Xt BARMOVAA (p<0.001);
OVA + UPMEX & 4B 41 /D RBALFFKCHI R IA B % & T X1 B4 . OVAH MIUPM A
WACEA (p<0.001). UPMEMAEA/NRBALFHMIP-10/FE B EE T B
4 (p<0.001); OVA + UPMEKE A /N RBALFHMIP-1af) R BE = TH R
HAMOVAA (p<0.001), OVA + UPMELE #bH 4 /) S BALFF Eotaxin. MCP-15!
MCP3MRIERERTX A, OVAZMUPMAMAIEA (p < 0.001); OVA +
H-UPMIK & R B4/ BALFFMCP- 1R E B E R THHR4A. OVAAFNH-UPM
HMALEA (p<0.001); OVA+H-UPMEES LB A /D EBALFMCP-3HIRIE R
ZETHREA (p<0.001).
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+. UPMRS /NG L& FROVASE S | gEF | g61 5R3% B2 1

B 5 4 UPM xf/pRIMES OVA $R1E IgE Fl 1gG1 RIAHIE M. OVA +
H-UPM 5 OVA + UPM B A B4 /D RIMLES OVA Rt gE iR RIXEER
FrEARM OVA BMAEA (p <0.001); H OVA + UPM BE& AR 4A /) R 1 75
& OVA #5731 IgE HiARIAH T OVA + H-UPM BX &4t B 4. OVA + UPM B4
LERA/PRILET OVA $ R 1gG1 FiARIAR T X R4 OVA Mg B A (p <
0.001.
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ot

E AT LB ESBAYRESRE, RARTHEEGEY. BHEX
PR 5 N RENX RO AT SHASE, SENES TEER TR
HHRE. BN —RRTRERERIN, TUHERSRE RS EN X
YRR B R EA T, RN RIS S BRI DUE KR 1gE iikr =4 8m,
ANEB BB 1gE MR R IgE BKFA B, Polosa I\ AREE M HALAY
HBRNTEERMERE, BRERSWROZTESRESERERNTELRH
£, HREHHOBRDERTUNSEBERE, 158 g8 MEERSEN
BRREY., FAERAEURTESBRIASRERS, WRETESERY
MITTERK. AR (BHERE). SO NOyEA NMEMIER RG M HEH ™
g, REREXBTHNZRERCE 0T £ MRERE R DR s %E
HBREREE, ERXETHHIHEFANRTZSBRYNLEFRRES S
BEFERHABTESEEWHRS HF AR, fim, stz SBRy
FHMENES LS BETFXERTEZARNY: TANEILEEREEES
FABRYN_ENRED, S5, FHRFOLFBETEITRYHR T A
KRETZRIGROBS S, BEFZEMEE (32%). EHE (9.5%) LAEMAE
Yo LPS M B RS, KAH MRS RETHE. ik, HiHtaRmss
SFRYIX VARG E MR RN R RERE X

ARR LS AR R FRHEENHEDE H-UPM £ 30U
RSB EHM AR E SR, B2, R mALEN UPM G5 R PRZRELA
fiti 4%, {3 R ML BEBE AU (4 b PR 40 082 m DA R Hh A R A SR b 40 B R F
KC. MIP-la %) 1 Thl RERMHXAMEF (W IL-12) K&, EHRE
LPS B B-H BB AL E B ik sp PRI Mtk RAE MR IR TR L B 7
ik meH, LEFREMEBES LRRUNFRORE®, ZERRR, R
M FRH S BRI RAOHEYRERT Z PR TSR RER 8T
(Rt B3l 5 P A IR RIE T 5 BUD WP PR Bt R A

UEMFRER, WRIEKARREMSERENXBRNAN, BhEd
HY ZRERIER A I, vERRAER AN IR IE R R SR 7 AR AR KM,
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AHFFRRY: OVAREHE T BN RS P AR 20 52 18 7 LA K w8 R ot 4 A
HWEARZERE, WAZ5EmMEERELENSRMA—B. UPMBEENE
OVAT T HIBE M /IR B S8 RAEH FBPIRE bR R R AT, %4 RS
Fib R VIR P & R SE A L AR R A SRR B4 R —3. OVAMXHK
REREMBIHEBEE IS MOER T RAES T (MM 4 s+,
IL-5RIMCP-3) 9 2 F R & 0 AR L7 HOVARs RS AR IAHE N OVA + UPM
S AL e /) RSB RE I EFRE A TOVA+ H-UPMAL. %4 RIER45E
kb BT BR 2% B9 BT UPMER I B & P AL B BL AL 43 T e e B3 e i e
REEEER.

ThE AT 53 AThIMITh2 B FFERL, B)HThOMLTIR. IEEBR T, Thotk—
FEWHIATH T2k, FIE ST PERE, ERFEVEEE OB/
PR R T RE - WM B A b RS R AMESUR =4 T 8 Z M Th2 R 2 AE & BB
SHAMI KA. Moverare REAING, IR TS EHEM BETARKIEL
HAREE, ERREANMER ST PURM e TRATRIRANE . FFREMEZ 2
SEURRIB, AEHTRAR S, LR PERITH, %% RS ThITh
P Th2EH, B 5K B A Th2 B4 R F A S 4 R, BRTIAA,
ThU/Th2 % FITh2 48 ML D) B FU3E R R AR I E B R 224,

IL-42 5 5UM AR N RERRERTRRAREF. XKKEEREE 3
HRAERERIL-4KEREEAHEAEY. BRiAN, IL4RFEHThMETh
ARRHFOEEFRET, EHERSMRIUR S SR R Y R T E R RE; T H, IL-4
RERHE LRSS RAEIGEM 3, B EHRBN FHEM KRN, IL-5RS 51
WESRNMA —EENTREARE T, XKEEMREESIERERERIL-5K
BEREEABEAE, XREBHRALFIL-5 mRNAMRIEFEY, IL-sEEwen
RAERNF HIEFIRE RIS AR FE IR, B EEFURAIL-S)E I
R RS E EEARC, IS TREMERARGTE. R, BhRE
BEEXEER, HEUERENARERIERT, 25%mBEMTNEER
B, BASHSERRNUENEA, L-B3HER—FHHRANTRARAT, &
ST ROR P REZER. B/ BIEER P LIL-138REME, 1L-13
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BT (5 515 R RAEFE RN RARA i 45, AR H-UPMATUPM
B b R 40 /) BRI P L VR R P AR K A P R F R RIS SR . (B2,
HOVAREAMLL, OVA + H-UPMAIOVA + UPMEEE &b BB 41 /)b B v E vk op
Th2R M E FHIREEZES M. OVA+H-UPMAIOVA + UPMEL & /b BB A /N §L 52
A i 0 JEE W VR o T R 40 A O ) s 4 DR F SnMCP-1. MCP-3 A0
RANTESHIREBER . BRENARELETREERIER AR Bk
EA, REEOVA+UPMER & B FRAM M. OVA + UPMELS A HE4H /) B
HERE T LA FRBAEARE T REHTFOVA + H-UPMERS &
BY, SRR AT E MR FUPMERR NS EDMEIY
B B R TR R AL 2 A BT 0 e/ RSO R E R MR R M SR,
T B/ U Y VW P A R RIS R 5 H M i R U M — B

A—7iH, IFNyEZHThA W, RFFEHTNAREF, &% SFThoH
P ThZH G A HI Th2 B 40 U B F B 4 hs - ) B Th VK B2 40 R ARG IL 4. IL-5.
RIL-13 BB IHIEN-y R RIS, R 5 BRBh R M Ve D 3 TNy 7K T4
RefE, EHPRRERESHmMARNTERERX, AMAFOVA + H-UPMA
OVA + UPMEX & A2 e 4]/ R BV H IFN-y I R I, WTRER h FThe
il w03 p AR B

ABA RSB 2 BRI P SEREN R B TERERYS0,MS05, T
St BT ER. RAEHRRE, TMYELBHR (Asian sand dust, ASD)
FIASD + SO HRENE ML AR E 16 T B P OVAS SRR R4l S 4
RRE; (BRBINSOS MITEFIFIE B MR B g b B E R M ED, %
45 RIBTRSOZ AR A5 P IR 8 AR HUE VR M BB R RL AT s n . BRIt SRR
FEREEYNSOS R EMERR MR ES BEAE. F—FHH, FNSYD
LPSHIB-HRBER M T AT Z BRI RE . LPSEE L K EA MM EE
Bs, REMEIERERMNNEEERM. p-HIR R R EH M
AR, H-UPMALEA R 645518/ R SR MR BE %R, TEAETF
H-UPMZE st 2R £ TR FHREMLPSFp-HERME. Filt, BATAAR
M TUPMRE M AEDREB ME PRI IE R AL
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AHRFUPMMIEEEHA S R KA T REMZEHBNKD. HRER
%, TR FRES R ARES L0 B BUK WM 38 R AE R LA ROEN R RA R,
BEAR R HRERIEEL ngOVARLEERT, BSE KB/ TS umMFERTR
DQ12) BEEFRER FEMS 1 3/ R 4 L B X IgER G B®, B~
BTR IR R (K214 nmA50 nm) FLEMBURIY, Fe i 0 2 ftivg B vk ks 40
1 B AE A R R A FRRIE B IMAOVASE B MIgERIgG Tk Rk ), B
Bt, 7EH-UPMACERA /) RO Bbk 2AE N B 3 145 OVAKS R I IgEHL ik R A 3
A fe R H TH-UPMH 5 F G MR TR RE .

& %

ABH K ILUPM AT HE I8 BUIE Th2 7% J2 Y T AN E O VA % - KA 2 i /> Bt 45
RERIERN. BEVHRETEZUTENLEYE LR RN RIEEEER.
ZRBRETRETRHARNUESRY . @5, ERAEBRY S REL™
VR R R T B AR
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- BXZ -
15, BUEAE - e ST vk PO RS
B F AR R SEREMER

e
1

Bl &

VERRBREIL TR HABREERS, EEMELRBSLERE
WE KRR B R ERRE, AERZFERMAREGYZRLE
BRTERKMRANAEES. BETREFHHNALSTEHBR (RBPEMNE
THX) HEHD LR, FMUERBELFBREENZSGYE, TAPLRS
BB B AT KBRS 48, ML, AAEZRI K FEFIEXRE
©1, BRER, THBRALRE0% U ERRARLER S A 7E30-10 pmiEE N,
BT TERRERE, WEERDRRFAE, KR pm A FHIBHR &55% L
O, BFHBRMER, TEHESRE. BB, AW, HESHNIPRE N
B, FERRESKERLZSE: HRNT2S umBATRABR Y TAZIMIE, &
EFHTE,

BEFATRAERARREEHD LR RAENN RS, BBKEFLRSHE
R SERRNEAARERITSREEATIEMN: BRENE S M Bt
BREEREEME; FEMERKFESE RIZILERE) ERHEMELS,
AR RARFNNYELRAR KA, EERETPETEDYE O T
LR FAL(Asian sand dust, ASD)E] LU E 51 2 F (ovalbumin, OVA)#% 3 IR /M K,
MAESERMN, FEMEEN IR DREEEEAD O, BR, BEMAIL
St KR AR TN RIF AL TR Y (air-borne Asian sand dust, AASD)Xf F#l
AW LRRFL K RARIE.

EAHRF, MAXSKERHEAETHLSTSPRE AASD, HK—H%
AASD B TERF AR P 360°C in#H 30 min, PAZBRVRBT AASD REMHMAE
#. SO NOs% A, % AASD ML M#AMEN AASD (heated AASD,
H-AASDYZ IS EENDEARN, RRDRIBHALREREEZN, HHIREZ
S E i U (bronchoalveolar lavage fluid, BALF) P & F & EA MK E, WE
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BALF P RIEMRMAME T, BUHARETHERDREUR OVA ¥ 71 IgE
1 1gG1 MFARIE, NTIHRRETKEEREIEH AASD MBI F KHLH] .
MRERZ%

— EERH
HHE WYt 44 (Technicon International, Inc., Tokyo)
Diff-Quik (International Reagents, Kobe, Japan)
IL-4. IL-13. £ 540 &1L B F(Keratinocyte chemoattractant, KC). S840 ik
H H-1 (monocyte chemotactic protein, MCP)-1. E M4 1 4 JE & H-1a (macrophage
inflammatory protein, MIP)-1a. 377 507 IE % T4H LR & F1 43 W 40 ff IR F (regulated
on activation normal T cell expressed and presumably secreted, RANTES). FEERE KL
A fu a1k B F (eotaxin) (R&D Systems Inc. Minneapolis, MN)
IL-5. IL-12, F#EE-y (interferon-y, IFN-y) (Endogen, Inc. Cambridge, MA) MCP-3
(Bender MedSystems Inc. Burlingame, CA)
HOVA-IgE ELISARF &R OVA-IgG1 ELISAR 7 & (Shibayagi Co., Shibukawa,
Japan)
= TELRNE
BT In#8%(SSTR-25K, Isuzu Seisakusho Co., Ltd. Japan)
% 3% B %4 (BZ-9000, BIOREVO, Keyence, Japan)
#EH(UD-201 type, Tomy, Tokyo, Japan)
B Nikon Co., Tokyo, Japan)
& i B2 A Hl(Sakura, Tokyo, Japan)
B #R X (Spectrafluor, Tecan, Salzburg, Austria)
real-time PCR{X (Applied Biosystem, USA)
=, X%zY
MCharles River/ A 8] (452 )I|, HA)MIAS B A4 ICR/ B, 78R F #23°C,

BEAH55-10%, B (12W12h) XENFEE, RABLARMNEHLKER
gk, ENMRF-RE, BREEEREN/RFRENPER, FHIR,



M. AASDEEAR & 5 AbH

1020023 A2 A B R A KRBV LRI EMBE=R, MAHH R
Yt IE 2% K I B 25 R AE22(2500QT-UP, Pallflex)?E AAE B B REFS M
AASD; MNP FHH# B85 (JSM-5800 JEOL Ltd., Tokyo, Japan)7-HTAASDHI K13
KA, KR ATIEME K6 pm; N BBRE S S HF - R F K5 Y (61E Trace and
ICP-750, Thermo Jarrell-Ash, USA)J € FHi ) 25« 6 REZIHI32AASD
FEAERF AP LIT360°CH A0 min, LABREWH T BRI R @K
JR
B, AMSDRIE

NAT EHENEE YRR WAASDEA T ER . EEHEMY
FOLRM R R EB- SR (Wp-HEME) 48, EHERRNEEMREE
A BNHREITE S REREHEHY ORISR 585, 2.5 ughAASD
BCH-AASDRE AR T40 plR e J b, Lits min/GHIERFEBI A, TRALE
METHE, BRBEKMN72.5m, RETHEKH520.0 nm.
75+ MSDHRKEMR M. SRR B -EERNEN

R7FA B F f.#(DX-100, Dionex, Sunnyvale, CA, USA)FI LB &4 B F4h- R
F K5 HE(61E Trace and ICP-750, Thermo Jarrell-Ash, USA)7HTAASDAE A
KFHE A SO, INOs %

SREREHE, ¥2.5 pg AASDEERE F1 mIK(LPS-free; Otuka Co.,
Kyoto, Japan)F', i1 h/&, M. F{Endospec ES test MK(Seikagaku Cop., Tokyo, Japan)
# M AASDHE A & i fiE % B (lipopolysaccharide, LPS)& &, & AR ER A
0.001 EU/ml; #2.5 pg AASDH &8 7% F1 mif¥) /K (B-glucan-free; Otuka Co., Kyoto,
Japan)¥', ZEiR2 hf5, N FFungitec G test MK(Seikagaku Cop., Tokyo, Japan)ta il
AASDREA HIB-H R BE(B-glucan) I & &, H I VARARK 1 R 42 pg/ml,

+. TRNPEE
WIBAASDH R AR ZRHYI D AANH, 4168, SFLBRASSY:
Control (ZE¥Eh7K). H-AASDA . AASDA . OVA4. OVA + H-AASDA FIOVA +
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AASDAH . AASDHEARIFF0.9%4EBEKF, KEH mgml, EAHNEHET,

N BT B AR FES mine OVAWEMETHRIRAEIKF, WEHNI0 pg/ml. &
BIRE— A, BADRE%=ZRREA MR THRE, 258 EAAASD (0.1 ml /
mouse)F/BLOVA (0.1 ml/ mouse). B/F—IRFHME K, 2/ PREBTSHIKE
%, % HIRBERREE, HUMALTE.

MR PREIEER36 g, BSEN0.15ml, FERHFIZE K200 K/min, T’ KB
BA00%ITR T REES, MRE AW [ AERE (BRBHAYAEIT0.1
mgm’ ) 2B R MR AR M ESBTED N 6048 pg
(0.15%x200%0.1x2x7x24x60+10%), LB PZSEENDR ALK KIAASDL K i%H &
FI1.6508 . RN TRPRERAKBIR, REA6 umih MBS PRI ITTR
3%, MTART/ MRS ZSBRYE H1.81 ug (60.48x3%), ERHER
BIENDRAEN FAASDA N ZHIB M55 265 . BEARTHRENLRIAR, §
B — A2 RREENL ng OVAREE FBUN B3R Stk &, ik, &
BIEFAASDII L E & H0.1 mg/mouse, OVAKIHEHFE N1 pg/mouse.

N, EER Y RERT

BALRAREIEN 8 RADBAHFREMT. BUMRIHHEEET 10%F 458
ROREPES, MirtaEE, BEDFIK 2 mm K/MIBR, AREEE, §
YER 3 pm BHY) R . PAS RAFMBIAE L EARRA MM ER . N EM
SN VPR R B R0 A b R A R AT AT PRIRIE e Rt
R4 A 40 R B AR L LA BSOS BB ARR A A 1, 0T
0, BAEEE N (not present); 1, MiHT (slight); 2, BEE(mild); 3, FfE
Ak (moderate); 4, P EEZE W (moderate to marked); 5, EEF A (marked). M
HERNIEIERIE S 10%H778 BRI M B4 RRER A E LR 10%FR
MM, BEBLIEEIRIE T 20-30%M SRR 41 AT B A RR IR  5
L 20-30%ARRAMITE; P EERMIEIFRIES 40-50%FIWE BRI 40 Ay Rk
B RRERSSE LB 40-50% R LI ; o B R IR IPIRIE S 60-70%
HIPE AR A A B R ST LB P 60-70%A R MY BB
TRIPRET 80%LA EHIFERIE RN MM A BRI E LR 80%LL B
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WMD), B8 BIREIE T I P ERREE (n = 8).

. RENBMXSEMRERR
FALRAMF S8 R/ B T ORER A bR /N RO,

1500 rpm Z0 10 min, B EEW, -80°CHIEEIKATHAE, HTRNMEPH

OVARrRHHUEIIRIE. PREERBEOERMLE, SEEE, FH0.8 ml 37°C

T B E KD R AB21K, BORENEH (491.6 mD), 4°C 1500 rpm B.L010

min. B LW, -80°CHIREEVKAHRE, FTRNMEELR DA RETHE

e ARE TR EARE.

1. XSEMRETETOARITE
KRR O R RRIMIIE RF TAREKT, HRARER, EME

T R o 4 RS e R A PR 0 PR R P 4 B A AL, 1500 rpm

B010 min, HIRAMIERN . MADIMf-QuikfEE, BME T WA g

. EREANM. PERRYEAL R A .

Diff-Quik & B A L BRI T

(1) ARAHETRE, KEPRE, 257 B0RTE;

(2) 4Kk AR ADiff-QuikE i F6 s, HARBAELTRAKLEUBRE £

AR 2

(3) MR AR ADIff-Quik§ B [ 14 s, MRS H B TRALR L LIRS

ERIOGER ],

(4) MR BRADIf-Quik R B 11 P12 s, KA MR A B FRAKLK L AR %

ZRMBERI;

(5) BAKREAMIRF10-15s, UREZRIRER;

(6) HAfR FELUER KD, ZRFBATE.

+—. XSEMBERAPHAREFIELEARE TR
S P B Bk 4% S PR MIBALF R A U F B A B F R A RiX. o

MRHEFEE: -1 IL4. IL-5. IL-12. IL-13MIIFN-y; BhHARETFaE.

KC. MCP-1. MCP-3. MIP-la. RANTESHleotaxin.

Bk R RNAASRUNT:
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() R, BITAERNZEMRS, MERE=LERBMRE, ar=4meEt
fIRE;
(2) BIEFFIFEREEN LS B R R ENFRREAS. 8 MR IZEA
LR, SRR ECHEERE, KRS
(3) MARRBELF /S BIFRAER SO ul T RANAL . IOAFF AL RS0 ul FRFLA . 3k
R, BRERGES, EiR2h
(4) FIVLARHLUEERSIR, BFLIYEER 400 ul;
(5) BiLm&Ewoou, FEHER, BERGES, Ei2hn
(6) FPEARBLEERSIK, BILINYERIE400 ul;
(7) BILIMEDEMH100 ul, ZEE ZE30 min;
(8) BILME LR NEH100 ul, WHES;
(9) 30 minZ A FI BB HRXFE450nm ¥ K AL T & & FLAOD(H.
+=. OVAYS Rt gEFN | gG1 Fi iR BO4 T

B OVA-IgE ELISARFIE A B OVA-IgG1 ELISARAF &1 if 75 o FIOVAKF
FYEIgEMIgGITUA. RS BRIT:
(D e 2HRZAM. FFEL. FURERTL. BEZAS, KI5 5NbRHE
BRI 100 ul, ERAEESNE, BRRS, BirlmL#, 37CRN
120 min;
(2) FEWBHE, BT, THBER:
(3) BILMBIAHE A TR 100ul, 37°C,60 min, YR 31K, 350 ul/BAL;
(4) BRI B THEW 100ul, 37°C, 60min, PEHK 5K, 350 /& l;
(5) HKFBFLIMEYIVER 90 ul, 37CEYEE 30 min (HLES IR BT WARHE R
Hi3-4 LA RMOBE=6, 534 A8ERHE);
(6) HAFEFALMEILER 50 ul, £1ERMNY (MR 2ETHEE). HBBRIE 450
nm FHKKFHELLBAEE (ODH).

BERAFE BB, 3 TFOVAIGE, 1UN13 ngMOVA-IgEHtA; X F
OVA-IgG1, 1UN160 ngfIOVA-IgEHith. N ERZE4S0 nm R UCHE K HH MIIgE
MIgGIHERIE,
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+=. KitESH

AFFFRF SPSS13.0 Bt F M HAT 4T, Kt % RRAB A FHHAFHEE,
FREREHEMTUBARLFAN LR, D4R ERATS %R X,
KA SNK B TARILE, p<0.05 BFZHERN.

TRER

—, BETFMDREAMERRNSE R
BN T EEERYREEAASDREMFRNG R, KB mALEN
AASDET S BHSREN, FAREWHAASDREBRM T KENEEMNEY.

Bl6, EHMAYRAFAASDREMREKMER. Bamsym

Z. MSDHR{LFETTR. KBRS LPSHIB-ARBENSE
ROHAASDH ERUEMRAHEE. KB, Si0,41561.8%, ALOAG
13.6%, Fe;0:21175.7%, Nay0%y51.2%, CaO%l 5. 4%, MgO#43.3%, TiO,
#150.01%, K.04152.6%. HAEA ML 5 RYEREMEEREND 2L
. RTHAASDHKEMERHS . LPSHp-AREN S E. AASDFEH KIS0
#1715000 pg/g, NO3#I45000 pg/g, CIZIA47000 pg/g, LPSL141.06 EU/mg, -
HRBELIAT6 pgmg; ML AL FMAASDHKEEE R LPSHIB-H B
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HERBRNE.

% 6, AASD TEMUEYHAEE

WEYIS  AASD (%) ASD (%)
Si0; 61.8 60
ALO; 13.6 11.1
Fe,03 5.7 4.1
NaO 12 1.8

Ca0 5.4 9.0
MgO 33 2.5

TiO, 0.01 0.7

K;0 2.6 22

AASD: MHAZFB S RESKE DL RELTHY:
ASD: HEXETUMYLREMHYLRBHY.

x&7, UPMAPEFKEBHERS LPSKB-ERBER & &

S04 NO5” cr LPS B-glucan
Particles
(ng/®) (ng/g) (ng/g)  (EUmg)  (pg/mg)
UPM 15000 5000 7000 1.06 76.0
H-UPM ND ND ND ND ND

AASD: NBHAZHJASPREINTEMNDLRTZLTRY,
H- AASD: 7F B3 F it 45t360°CAb 30 minffJAASD;
ND (not detected) : R MWE],

=. AASDX /R B AR SR IR S ol 3 A i

B 7RIRS K AASDX /N B FR R R BUR AR . ot BRI /) B 38 T 2
FUZ (B2 A) ; H-AASDREAK/NRIPRE F R AREHEHE (B2 B) ;
AASDARZ2 4 1 /> B 60 40 0 484 S 5 LR SR B R B 0 48 3 P MR A P A

(B2 C) ; OVAKCERA )/ BFFIRE RS IR T 2 M8 B 4L 40 F 42 108 5 DA R PR 3
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ERFHIHRARERIYHE, FPASEATEIRE (K2D) ; OVA+H-AASD

(F2 E) MIOVA + AASD (B2 F) BXA R0 2 51/ RIPIRGE b A ARIR 4 2
EWH, 5XRAHLEFEAT¥ER (p<0.001), HOVA+AASDAFAH K
S E K TOVA + H-AASDAL#4; OVA + H-AASD (E2 E) FIOVA + AASD (&
2F) BREREFEPRIPRESFAL P MG RN AR E, S0VAZMELA
FEIT#ER (p < 0.001), HOVA + AASDABA MR HEEXFOVA +
H-AASDAEEE4; OVA +H-AASD (B2 E) FIOVA + AASD (E2F) BE&ALH S|
EARFRETHREARFEERE, HOVA + AASDREANREREXT
OVA + H-AASDAL 4,
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MO, AASD/JnGR 32 S & it st v P A AE 4 B 43 4 B %2 Tl

I8 A AASDX /D R X R E M SRR P RIER R H W SxiRAM
b, AASDHMH A4/ R MBALF EWEA R v R A B B B8 (p <
0.05); MIH-AASDAE 21 /) B FIBALF A ELWE 40 AN op 4 40 el 40 B 5 % BR AL AR EE
ToBA B OVA R AL B A RERS 5|2 /) M IBALF A B RAEAH U ¥ B 3 4k; OVA
+ H-AASDEX B R B4 /M BALFH EMEAT . PRI, W RR R0 40 Fa Rk
EAREEEEFTHRIA, OVAAUKH-AASDEMATEH; OVA + AASDEX
EREHE— P IR RMBALFF ERAR. RN A RAKEAREREER
FrBA. OVAZILL RAASDHEMAIEA (p<0.001) ; OVA + AASDELE REHEHE
fews|RPHEARKERES THRANOVAL, (BR5AASDHMLEAM
LG E X
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A, SR ESEMEERBPARETFRIEHRME
% 9 % AASD M/ BRI AEIHEL P ARE FREMZW. SxEAH
b, AASD BUB/E FI4H /M B BALF & IL-1B (p < 0.001) IL-12(p < 0.01) I IFN-y
(p < 0.001)HIRL BE R M, T H-AASD I fE A4/ B BALF 7 IL-1B.IL-12
R IFN-y 3% T2 1k; OVA + H-AASD F1OVA + AASD BX & &b H 51 12/ B BALF
B IL-1p BESHTHBAN OVA 83t E4AH, BR5 55 H-AASD Ml AASD #
e, TEZERM; OVA + AASD BtALbH /NS BALF # IL-12 KIRIEBER
FriRAM OVA & B4 (p <0.001); OVA +AASD BX& 403 5[/ BALF
IFN-y IR E B EE T AASD B EA (p<0.01). OVA + AASD KELEH
{# BALF ' Th2 1R 7 [L-4 KX A1 H, OVA + AASD BX & 40 7 B BALF
F Th2 FEF IL-13 RiEBE & TAEFMEMAEL; OVA +H-AASD fl OVA +
AASD BEA&AbEE 5| /MR BALF BRI MAEX AR A F IL-13 MRIER
FAEMTHRMAIEM; OVA + AASD EXAL0H5 & MR BALF # IL-5 M IL-13
FIEWMBEET OVA + H-AASD A, 41714 OVA + H-AASD 4K 1.8 11 1.44
.
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A~ AASDHPRXSEMRERRTBULARE FRIZNT
M

% 10 & AASD Xt/ RtV B e 4 R F R A % . H-AASD
AASD B EEE/M R BALF F KC f1 MIP-lo MREEEZERTHEBA (p <
0.001); OVA +H-AASD 1 OVA + AASD BX& 4 H51#/M R BALF ¥ KC &k
EEETXRAM OVA &EAH (p < 0.001), {HR KC HREEMEE DS
H-AASD A1 AASD BMisbBAML; HXRAMLt, AASD $MERAM MR
BALF # RANRES HIRIEEZHM (p<0.01), BRS5 AASD BMERAML,
OVA + AASD Bt A RCE4 /MR BALF 9 RANRES fIREH A #— 51 m;
OVA + H-AASD A1 OVA + AASD B & 4b 3 51iE /MR, BALF AV B4 Hr 48 fiuAR 2%
F B R F MCP-1 BRIE = TAET B B4 ; OVA + AASD B & b2 5]
2/ BALF HrgReYE b4 i C i 41 AR F Eotaxin A1 MCP-3 fRIEH
TAEREMAEEA; OVA + AASD BkE4L# 5|8 /MR BALF # Eotaxin, MCP-1
R MCP-3 MR EEINFEE ST OVA + H-AASD 4, 43514 OVA + H-AASD 4114
3.83. 1.56 F12.56 f&.
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£, AASD X/NRILE OVA $5 5714 1gE 1 1261 RIAR I

B 9 & AASD X/b R0 OVA %1% IgE M 1gG1 KRIERIEMH . EXH
ZML, OVA +H-AASD F1¥ OVA $e 7% IgE Ri&HMATER; OVA 1 AASD
B2 OVA 55t IgE REEERTXEA. OVA 44 AASD HMERA (p <
0.05) - OVA + H-AASD 1 OVA + AASD Bk & 4325/ /M OVA FRE 1gG1 R
EEERTXRAMPMLHEA, OVA +AASD BEE4LE N OVA ¥ 74 1gG1 &
IEET OVA + H-AASD BXA SE 4L,
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1

BEERBHE S SAFENMRKRE. AORS, FELEHE. HES
RAARHEREEERFERT. RHRVALR, EEMLLRRDERRE
BENKSEREENE EHES. BETREGHAALETFRBX (kety
EMEIER) TN ER, ERLXHENEST, BFREEIRERRKX,
KEERE., PENAA, MERIICKTEERR. HRE AT IR T E rpT 4
BRI, BRAEAMEER, B RE BRI KR ERTEAA
OFEEMRATKET, BUIRE, FW KERAOEE. RE200243 20
H, BFEILRERAPLRE, BERETRIMVENRE, SIET, 2K&E
R, WRRLRRRE AR EEREEENN, NTASESTEERT &
5l E.

BT K EEENTHD L RBLTRYTH RETERELEYNS0S,
NO; AR AYIRS (WLPSHB-HEES) . AIRAARAHRAKAEERET
EW L E R Y ARHS0 . NOy . LPSHIB-E RSB 54: 900 pg/g.
500 pg/g- 1.9 EU/mgh112.0 pg/mg, BT EAAF X ETHEZTH DMLY
LRFLFRY. B—HE, ARARFHEHPLREFELFNY ERETHEY
Yok B Kb R T RA RS EREARR. SRR RFYPLRBRYEST
KEBAERNIRTRE T XEZRSEY. BEHEDFLD, SAETFRER
Gk ERE. Bk, HRKESEBOENDLRZLTRMHTOVAE I
RERR /N BRS040 (K 1R P T 80 A ZRBIPIR R GE R B A R LB R AR

AR P A IR R R T H R E A VI8 H-AASD B BN R
R MREENE. BR, KL mALER AASD f#5IRDMFIIERM
Fi g, A58 S /S At L TR P 0 o A 4 84 A B o 4 AR SC R A M 4R
B (N KC. MIP-la %) M Th-1 RARNARAMETF (0 IL-12) K& M.
FEARIE LPS 5N B-HI R BE AE 05 78 3 ok MR 0 FRUE S0 AE A K B 40 B B A 0 i
HRTFREHMEA, ZLERER, R TFRATESERYERENHEEDTEE
it Rt R RN A RATFBUN R PR Rt R AE .

PLEBIR SR, FEMIERIZA RN Sl RIE R RBN A, B B E
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B W BB R R A G £, PERR RN PRV (R R e 0 AR AR,
AR, OVARSH F /MR SE P MAOR Y 2 1558 DL W8 B YE AL 40 RO R4k
EARBERE, EAR 5N BEREREN SR, AASDREIMEOVA
7 AR /BRSO RO H S BUPIRGE R P AR A Mt A, 44 R SRR
P &SR REAR S B UM ALRER AL RAH . OVARXKNSE
RIAEMBIEBEE X EMERB P RES T (WERERARELEF. IL-5
FIMCP-3) BIEARER MR MEFOVAR RUEHARE M. OVA + AASD
B A A /DR SEREMERE R TOVA + H-AASDA.. %4 RiR/RT]
R R FAASDREAMANRS . Al RERMAED TR LR RERR.

AHRHIAASDF EH KEHIR B FERISRYIS0MSOS, Tt kb
BYTER . BAEFINGE, ASDRASD+SO ¥ 580 2 i ¥ AR 1 B0 T 2 o
OVA SRR A ML R (BRMMSO MERNEH KA NEIER
PR R NN EDT, i%4E RARTRSO H AN A (0T IR A8 A o HE Vel o (g
bR, Fi, RETESEEMOSO B ME g MR £
SEROVAS| RMSERIE. H—HH, AHEYWLPSHB-H R R MFAASDE
M. LPSREZKAUEMMIEREERS, RABHETIRRERNARFE
Y. pEIRRE R A A A AR, H-AASDREA R A5
MR EHNRBERE, THERZHTH-AASDZT AR 2 TR FH
REMLPSHB-HER . Bk, BAITANBRM TAASDHEEIHAED B IME DR
XRE R RAE.

B —MUSERmR N, WEERAARRE. XRE LR URX
SERHOT AW FERE B RNEERT. BT TeRm AR
£, TEEZHRMRIEIFERAG: VAESBRMREMEEH T A0, FK
Behlod SURR, BT A MOEE & PLEE R R A T B M IS R
B RAEST BT FEERG KR AE . PERRYERL A0 R AR A Ky R S IE RIE R ARIE,
REM R BREENEMN AR, B RAER, BRAARE S
B FE P T, 48 5 5 B A BB, 380 ik Fit UL R 5 b A vl A ) B a0 o /AR
EHET. EHEEHE, AZHEAEREARMEFES. FEREEANER
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B4 BB S BT B R AR A5 X R, FERRN g
RO A T th R RSB R T. OVA + H-AASD LE4IA1 OVA +
AASD AL F 4 OVA % FHIFFIRGE b B 4 A A R i S R T 26
ERIER A MR IR AR B UL, BUERE MR A A S BORE E 4
534 A R AR 40 ML 40 P 185 . AASD bS53 0760 L H-AASD b4V &,

BEMR RN RS, HRKRYN: BEmMMEARRESEBMERIE, HP
ThH/TRREREEEREMH. SETHEHREARNLEHARYS 5 EZRED
B, SIETHE NS RIS, IR BRES M RN TR R E Tk
RN, 5IRMESBR. MBS, FRIGSE. EEBE. ARG
EMURSER RN SHET. HPTH R AT Ui — 54 A ThiFI Th2 TR 2
M. Thoth B4 @S BRRIL-4. IL-SAIL-13FAME T, REZTEHEER
PRI A SR 42 LA R L FE TE RO A1), TITh1AK B 48 R F1FN-y, Th2
AR TBOL-4. IL-SHIIL-1355 40 87 BEXTHUTh 40 A6, 060 Th1 20 a5
SHLAAHITh 41 MR BUFN-y®). AH 7 H-AASDRIAASD US40 F 4 /) B A0 i
HHELE P R AR SR REN MR IEF R A M. R, 50VA, H-AASD
BRAASDE AL FEA AL, OVA+ H-AASDRIOVA + AASDERA ACER A /s i i
YU PR AL 40 RO AR K B AL 4 P R T IMCP-1. MCP-3FIRANTES %A K
Th24 A FIL-4. IL-SHIL-1300RE S EE . RN A HE 2Rt
KRS X ENBILER, REEOVA + AASDECAEPRIERM. OVA +
AASDEL A A B4 I/ RS RE IR Ve i b & Fh 4 R JR 7 F 40 R Ak R F R
&1 H TOVA + H-AASDEKE B A, 1R/ Z 5 In Ak B T R 2 R B TAASDRR
T B & T A MDAV L) A4 T S B B A 2 A ST 0 2/ B R R 8 A v g
R R A A 1 H A BU R TRR T I A R R AL S H R R A R B AL
H—%. 5—H1H, OVAS5H-AASDIKAASDEL A Kb ER RE 4 1551/ B HE v vl P
Thl1 REA FWIFN-yRIRIE . ThoWk EA BB AIL-4, IL-5. FIL-138885 0%
IFN-yf)3Rik . Bk, IFN-yRI05I4E A ol 68 2 th T Th2 4 R F 7+ i 512 9

RX—HUPMK EFELHRS H ZFIEE (4932%) Flk (412%), AL
BHAASDK EERA A ZE AR (H60%), BRZT MR KNH-UPMA



H-AASD it 3 BU/IN BB 35 5 3 06 2 E R 2 {5 OVA R 7 M I IgE MGl AR
G, JEARERE. TERRESR AR R T BUK R AAE R R &
TN RREHE LT, BREHFRIRENELE pgOVARRIERT, BE&E Rz
F5 umihrE A EDQI2) B AL AE#S 35 2/ BP= A H R A X HIIgE MGl
FiE, FEit, EH-AASDALERA /)R SE RAEINE £ OVARE -t 1 IgER
IgGl LI RE I AT e R tH TH-AASDH & H Z S MWK RE. UPMAIAASDZE
ERdRPERAYRMARZRISEY. AEUREEMEY. OVA+UPMA
OVA + AASDEX&1EFREH I EOVARE SIBER /D RSB RAE. I IFHER
A, XSRS, TRERM FUPMAMAASDR EMHMAYE Lk
RIEE R P RAELER o

AR RINAASDIE L BLE Th2 S % R L, (R Th24H LR B4 AE AR 5% 40
HF#THEOVAE FHBEM MR SERAERNME, HAEDMRKET 27558
EYIE LR R P REEEMER . ZREETRETREREOLES LY.
M. B AVEE U % nT IR I A IR R R T B e A KRR
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- RX=-
TP e 5% 2 FAL I 3 /s B E IR A P

Tol I#Z{RFINALPIREE S AT ARy

—doe
—
1

Bl B

Toll#¥ 5 44 (Toll-like receptors, TLRs)Z Hil R BLEI 41 R EE RS2 4%, 16 HEER
RGBSR RERBRREILE, EREMNE. SVRIERN. ARESESH
HEEENRR, HREREAYmEKERBTEEERER. WAIWTLRsRE—H
5RR %K R FY IR H 5% 4K (pattern recognition receptors, PRRs), i iR
PR R A P < 9 R A AR 5% 23 F 1% 5 (Pathogen-associated molecular patterns,
PAMPS)JS B RS S N H 8BS SR 31 ™ LR MRS A B A RE
B i) & 8 4 ¥ 1 (leucine rich repeated, LRR), A B S5AARN F-1Z14k
(interleukin-1 receptor, IL-IR)EFFENH: HESHFFEZIL-IRMXHE, F
BINF-xB (nuclear factor kappa B)iiE, 2= mE T,

R, HAEIE RSB Z A WNodH % {8 (Nod-like receptor, NLR)th £ 5 K%
SERNG. BERREHWHIIYNLREKEEIE20E /NG, HH3ANE WY
i BAMRHILRRKIR, I MNACHTE MR, LUK AT R AE AR 411 (pyrin
domain, PYD), R} ME M E B % £ (caspase recruitment domain, CARD)EX,
EBR AR TFET-E A EEF5)(baculovirus inhibitor of apoptosis protein repeat,
BIR) & M A A R A K 3T,

NLRZK % B AINALP3(NACHT-, LRR- and pyrin-domain containing protein 3) X
AR ANLRP3(Nucleotide-binding domain, leucine rich repeated and pyrin domain
containing protein 3), & FEMRHER Z % ELIPYD-PYDHHEERATSH
T4 5% K BE /2 ¥ & A (apoptosis-associated speck-like protein containing caspase
recruitment domain, ASC)IITL{EM . ASCR—F&CARD-FIPYD-IEER, #il
KRB APYD-FICARD-HEAKEED T. ASCENALPIHEMERN, ASCH
PYD-FINALP3HIPYD-AHE{EF], TASCHICARD-BEXMEAREOH1FRE
(pro-caspase-1) T #5015 2 bt 2 B & 1 M- 1 (caspase-1) "*™, 7EIEL A EHE4 LA 24
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140 1 o 80 ) caspase- 1 BE 85 % 35206 B3 40 I A -1 B(interleukin-1B, IL-1B) ¥7),
YNALP3 5 ASCHI B{EH G caspase- 18, JERAIML AR & YEFANALPIRAE S
4 1K(NALP3 Inflammasome) &%), AR PR BEERISF. THAEHESY
RERBEHEDE B ERS S W RER TR RN HNALPIRER & 5
BRI R R,

* NF-xB resronsive gene transcription

i—-——JE‘ deavage

Bl10, EMAEPTIFZARNALPIRER AR

ARRRXZFHERERRARET HEAEHEET HRS S HTMNYD
SRR FRYI R I EREG /B ERAE, bR ESES T 0 k4
RERMRARES, FEESRERAXNAREFREMEARETFEARE
#m GOIL-5. BERARELEF- 304 TAMELEF%), TTLRsHINALP3
REEEURTRSELRMRERN., EXRRP, GAAEFIRERARER
RAW264.7, AAABEHES GRENTNSLRBELBRIEALE, RN
TLR2#4K(TLR2 antibody, TLR2ab)FITLR43i%(TLR4 antibody, TLR4ab), # 48
FEFTLR2. TLR4, NALP3. ASC. caspase-1FIL-1pHIEERKIX, HTEHEHATLRs
FINALP3RAE & & 157E K/S5 RR0RL4) 0 FBE I B S R AEF IR DL
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RSP b

—, EERXH

1fi&. DMEMEFF#(GIBCO, USA)

ISOGEN RNAREU# (Nippon Gene, Tokyo, Japan)
f4. RREE. 75%Z B (Wako, Osaka, Japan)
DNasex M. T.RNaseffi/DNase. DNasex 1% II-#(Promega, W1, USA)
M-MLV RTase, 3—% KM #(Invitrogen, CA, USA)
dNTP(Rosch, Basel, Switzerland)

BEHL5]4)(TaKaRa, Shiga, Japan)

E W 41 [l RRAW264.7 (Nippon, Tokyo, Japan)

= FEXTNH

real-time PCR{(Applied Biosystem, USA)

=. QHaESF
A AL R A FIBALB/cHE P/ B R EXE B M4 il RRAW264.7. B K40
R REFLRNT:

(1) NBEEHEHEFE, REETEKBGTC)FHAEBS, HEFEFH
A A LR AL .

(2) THEHEE, BARBARIBFLE .

(3) 1000 rpm B 01040454, F & LEH.

(4) JFEFMAL0 mlE 10%I10 & FIDMEMIE SR, IR$T495, F1000 rpmE010
min, F_ELER.

(5) & LB SR B4 R E 4x107/ml, LML FE L4 ml, B F]60 mm
RIESRIT, T45% COMERET, 37CHEHR, BRMBEKEHIFHITE
#,

M, FLBENHEELIE
¥ — 885 I B A 58 5 F 05 5 R IAASD T 360°C HF In #4388 o #1430
min, BAZERRRMIEAASDREMAERMEY . 7 5B AR Mg P
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AR,
I, MpEkE
5 10 $R0 K B $h  vb AR BE A 2 S T DMEMS 35 380P, BN A3
mg/ml. MBAMAEKREREF, SMEFRIMPMAL plPEELRR, F3H
L9830 pg/mle HHTE5% COMIBTCHEFFMA T, B3 hEIRINRNA.
75 BEEREED
(1) RNAR
@ SAMEFRILAMA0.5 ml ISOGEN RNAREE, ZEEMES min/5REZEPE
i
@ MA0.I mlE i, WiELSs, EEBES min;
® 15000 rpm, 4CEL10min, B EERTF1.5 ml EPEH;
@ MA025S mIRRE, WWiE2-3s, ZHEME10 min;
® 15000 rpm, 4°CE.L210 min, FE EFH;
® MA0.7ml 4CHBIMTS%ZEE, WRIELSs;
@ 15000 rpm, 4'CEL10min, F % LFHK;
EIFEE L, FET420-120 min;
© SEPMA3S ul 4CA L RNaseflIDDW, T-80°CokE PH IR
(2) RNAR¥FIHKBDNA
O BIMREFIEREBEK LERE.
@ MF10xDNase Buffer. F-RNaseff)/DDW. RNasinflDNasefic & DNaseib Z# .
® MHiStop Solfl TLRNasefJDDWHAL f|DNase % i i -
@ M-80CYKAHENHIRNA, ¥HE10s.
® H/MERIS WBEPEF.
©® FEMERTMALS pIDNaselb B, 37°CHE60 min.
@ FMEAMESFIMAS pIDNaseRiER, 65CHE10min, K EBES-20 min.
[ FRandom Primer. 5xBuffer. dNTP. JRNaseffJ/DDWHIM-MLV RTaseAC ]
R R R
MEAMERPMATS nRER RN, 37°CRI60 min, 95CRM10min, F
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30 CHKAF B IRAE

(3) PCR

@ HBHHIEHRMAR: TaqManiBA#12.5 pl, TaqManFEHE2500M, %

5191300 1M, cDNAS pl, K7.5 pl, SAEFE25 pl.

@ B Ereal-timeE ERMEFH: 95C, 10min, Z/5H—LEH5TISs, BX

HEM60C60's, FLHEATAONMEIR, BIRETMHI BRIZHRtE.

@ HfEmEEINLL: PCRER)G, Z95CEEL min, REAHESST, FDNAX

BRMEE: MSSCTITREIST, B—PHM0.5C, REF30s, FMEZHRAE.
(4) Hr¥dE: LIGAPDHIEAR SR, THESMEMAEX FGAPDHERIEK

FHE. ELRIFIYRNEHFFIMEL

R 11, 5IMAERH TS

Primers & probes Gene Sequence

GAPDH sense TGCACCACCAACTGCTTAG

GAPDH antisense GGATGCAGGGATGATGTTC

GAPDH probe CAGAAGACTGTGGATGGCCCCTC

TLR2 sense GAATTGCATCAC CGGTCAGAA

TLR2 antisense CTGAGCAGA ACAGCGTTTGC

TLR2 probe CGTCAAATCTCAGAGGATGCTACGAGC
TLR4 sense AGGACTCTGATCA TGGCACTGTT

TLR4 antisense GAGTTTCTGATC CATGCATTGG

TLR4 probe CCAGGAAGCTTGAATCCCTGCATAGAGG
IL-1P sense TCCTGAACTCAACTGTGAAATGC

IL-1P antisense AGCCCAGGTCAAAGGTTTGG

IL-1p probe AGCAGCCCTTCATCTTTTGGGGTCCG
Nalp3 sense TGGAGAAAATGCCTTGGGAGAC
Nalp3antisense GGTCAGAGCTGAACAACAGATTG

Nalp3 probe AGGCCGGAATTCACCAACCCCAGCT
CARD sense AGCTGCAAACGACTAAAGAAGAG
CARD antisense ACCCTGGCAATGAGTGCTTG

CARD probe CCACAAAGTGTCCTGTTCTGGCTGTACTCT
Caspl sense TCACGCCCTGTTGGAAAGG

Caspl antisense CTCACTGAGTTGATAAATTGCTTCC

Caspl probe

CTTTGCCCTCAGGATCTTGTCAGCCATG
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t. ZitFESH
AHFRLF SPSS13.0 it ERMHITAHT, Giitth RFR D T RRHEE,
RABEENEMTURARRSANLRIGE, Y40ERAFRIT 2R,
FH SNK i ATHRILLE, p<0.05 BEZKIHEE .
KRR
—. AASD X/NRERE4A R TLR2 #1 TLR4 mRNA RiEHE I

AASDALEA /MR EW A BFTLR2 mRNAR X BEH THEA (p<0.001);
TLR2ab &b 2 28 /) 5 B % 40 2+ TLR2 mRNA R KB E1X TAASDGEA (p <
0.001) , TLR2abHBINHITLR2 mRNARE. AASDIEHEA /)R B4 i+ TLR4
mRNAK X BE X TXEA (p<0.001); TLR4abAEEH BINEITLR4 mRNAFIL.
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= AASDF}/|\ iR EREZA B INLRP3 mRNASR ARSI

AASDS BN B EME A P NLRP3E K KA B B & T 3¢ A FH-AASDA (p
< 0.001) ; TU&IMAIEH-AASDHF /) i B W40 i P NLRP3 K % ik L B
E{’Fmo

0.12 -
0.10 -
0.08 -
0.06 -
0.04 -
0.02 14 :

Nl

Control H-AASD AASD

12, /PR EMS I PNALP3 mRNARIE
*p <0.001 vs. Control, H-AASD

=, AASDFH/ R EREZAARASC mRNATR AR M

AASDRE/MRER AP ASCERREN E S TXHBAMNH-AASDA (p <
0.001) ; LT MAEHIH-AASDY T/ B B P ASCEE R AT B 1E
A

3



0.6 ¢ o,
054 - -

0.3 -
0.2 -

0.1+ -

Control H-AASD AASD

E13, MREWA K+ ASC mRNAKIE
*p <0.001 vs. Control, H-AASD

Mg, AASDR/|\GR ERE 4l Bl i caspase—1 mRNAZRIZ R M
AASDTE/I> R, B W4 B P caspase- 1 B I R IABE T i T B 4L FIH-AASD4, {H
BRAREZTZEEREN (p>0.001)

0.0014 -
0.0010 4 — —
0.0008 { -

oooos 1 - N BN
0.0004 |

0.0002 1 -

0.0000 -
Control H-AASD AASD

14, /B BRI+ caspase-1 mRNAR A

74



T, AASDRH/IRERZAEPIL-18 mRNASRIERI S

AASDRBUMN R EMA K PIL-1pREE RIA A 25 F 5 B4 AH-AASDA (p <
0.001) ; TR AEHTH-AASDR T/ R ERA M IL- 1B FE R IE T A B AE
Fl. AASD + TLR2abAEBAIL-1pRERREH & T RAMERKTAASDA (p<
0.001) . '

012 4 <o -
000 4 e e t
008 4 —omocee e
0064 v

0.02

L

Control H-AASD AASD  AASD+TLR2ab

0.00

B15, HMRERARPIL-1p mRNARIE
T p<0.001 vs. control, H-AASD; } p <0.001 vs.AASD

Wit

TLRsAM S E L KHNWHASY. BREEDNEEDE, FERTRNBUR
HEENAE, ENERNHEDRTI TS, FENARRRREREHKES
RABREATRDREEZEEA. TLR2ZAITLRY mRNAZEEWARA KNS &
B#, STHRSENEESSHARRERHR XM, LREERK=Y STLRS
&5, EMARBFLIREARANEFRRENT, SERBIRBLLE
FIRAER RS, TLROEMBLHE (B-HRM) A& 2 KIATER I B IR
(244058, TLRARE XK E ARSI EERDIELHE (lipopolysaccharide,
LPS) M%7, TLR2RKEEBHIFEOVAM KN TR R RN, 3 ETh
S B VA 5K B 4 U R F S IL-13 FIL-S DA R OVA %S Rt IgE R IgGLIL A = 4
TLR2E AR (R Th2 % R BIAE SRR (IR Bt R, TLR44 &LPS
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S5 B AR MR A TR R B B R R F R RAE R B, {BERTRE R
EFHEBITLRARE H#: 5 5 Tho B S R ™, ZEA B4 A A M 30 ASDAE
MEOVAE F K/ RIS R TR 4 M £ IE, HATAK R FASDRERI MY
R BIITLR2 (ARTLRA) BUETh2 % SR, 3 I/ BUAvg RE 1 40
2 ), ARFRHAASDREBIE MTLR2MEERIX, (BRTLRAKEF KL R
K. FEt, THRERMTAASDRAMMENRMBITLR2ESH S METOVA
ES IR/ B SIERE, TARTLRY,

NLRK HRHI A ANALP3 R 4 B 2 4%, A8t - My e s P 2R A 40 P 452 47 1 74
By (WATPHIRRRE &%) BuE. RAEMEMNALPI S5#ZEE A WMASC
HEATIHENALP3 RIER &K, %5 & FBuFcaspase-1, # 1 ¥pro-IL-1pHIEE
ZRHIL-1B. NALP3EE i 5, R AN MASEH KB ARRIA™. By
BUA A MLk A0 A R K BINALP3 MImRNARE, 518 I RAE R RATR R, B
HEAASZRIFREL, LPSHE SRR T RANALPI, HALRFR
KW, FRBEEER (lipoteichoic acid, LTA) MLPSEEM FER AR R B GZA MEFLERE
NALP3®, ASCR—F&CARDAIPYDHEA MK, PYDRICARDRFREHMEL-E
HHEEREWE, HEASCHERKPEEFFERNER. ASCHRETLL
WIL-1a. IL-IBFILPSEE MMM E, 252 %F5HTRE, TEEHETER
AAEAER. ASCTTLVRIFAES e MEWBEARRET. REMT. SRFWIL
BB RE Y REEEAM. ASCTEAMEAR. LEAN. B8, 4
e 94K 2 0 P DA R R B A R R R A R P A R R A R, RS
BRI, AEFITLRsHOE FIAIGH 6 45 e ASCI s ) B W40 L 4 A TL- 11,
R SERBTF R, ASCELFAM/DBX FLPSHH G W B R 2 RAL5&; JFEE
NALP3 M/ B, ASCHRME I/ B 85 i 52 38 B R ALPS K P, X
Mg ib 2 RF B ASCRNALP3 T2 7, T RGEMEA ENALP3RAER & 14
HARES. Caspase-1U FRABMBRREKREREENE LM, PIIKE. &%
K. ERHURBEREIRELERAR, Bifcaspase-1, BRIL-18, #T
M AR FET-P, caspase-1 RNALPIRER SRS — MRS F, M T8IE
IL-1PRIEEE/EM. LPSYER Tcaspase-15tM /MR A REHE S HZ4IL-18, T
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Hcaspase- 15t/ B ZLPS RN F ZR NP HHRNAREY BIINALP3
FEREAEIL- 1Y, IL-1BRANIFHEENRIOEAME T, EREME
YIPAMPsEl 41 ffu i _ETLRsMINALP3 RAEH & 1A% KRR R ZARMRIBIERA T, 2
A 4y WA IL-1p1%Y, PAMPsIE TLR /5 i it MyD88/NF-kBi& 7% _t I pro-IL-1B:
NALP3RIASCEEPYD-PYDHENER S &, ASCHICARD-1B % pro-caspase-13
{&caspase-1, #ificaspase-1/+ S Elpro-IL-1pTIBHUL EHE A FIL-1p1%,

EHRF, AASDEEHENALP3. ASCRIL-IBHENREEEH M, MW
caspase-1 IR REF LA T HEWL, HEHTAASDAEAPIL-1PHEREKIX
BERM, ZNEEREEL Ecaspase- 1SLBBUET . MEXMBAME, H-AASD
SEFEAINALP3. ASCHIL-IPHEFRIETLTEEZW. Fik, FERBFTATHR M
F AASDR [ HILPS 5k B 58 ) BUSUENALP3 RAE B & kMR IX, HETT B H
IL-1B.

FEARRR X PR 4%, H-AASDRIAASDA B4 /) B M BE VL
IL-1BHI R A RIEM N, H HAASDAEA M/ MRIEELEPIL-1BHEARER
TH-AASDACEEA . H-AASDALFR AL I/ U L EE VRl P IL- 1B B B A 38 i ]
BRI TREHASERESMABIENALPIRER SRKRIE. HEATRRE,
NADPHELR X T Z E AR F R A = A R R R A NALPI RIER &
U9, TIFEAASD AR T EER S, R TAASDRME IR FERLPS
BAREGHXY FERE —SBIENALPIREZ A B HERRX. HH-AASDEL
AASDESBBMIL- 1B — S RB - RIERMN. FE b, H-AASDERAASDHL M
REA S BUNR PR A R R E, AASDRNEA M ERE A FH-AASDAL
B, BREBRNTIL- 102 5 HEHRE RETARU R4 B AE, &
BIRH, OVAFERKM T, AASDEF=EMIL-1Brl fEBiETh2 4, S35
Bt R AEM XM Th2 R FIL-4. IL-5. IL-13BARIgE. IgG kR,

&

TP 2R LTRYEE R BN R PREZSPRENE YR
£Y), MB-HEBEALPSE, XLHAYREH b R B4 P TLR2A
NALP3RIER S AMBERRE, #TBMIL-18, MERERN,
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o« KRR EHFIER B HITEM -

AR RRAZP AR LR SR FAE ST RAE, BRIRELS
WP A INE SR O TR /D R SE B R RN AR
RETYWALRSBEHBR R TZEREFERERNEE RS ENERES
RGN RSB REERNINE: TollEZARINALP3 RAER & 47 Lid RN &
AREMM, TRAEEEER. KHFRHEKKSGFBRYIR R/ F K5
15 F BLEIX ISR IR TS BB v R BUR A R R R B EE ML R LR
FEX.
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. R .
FiiER K SE A P A A R FE M Rt iR

HALEF (cytokine) R HZ M EMAM (BIE LR AR, WM. FRI4A
. RAGERRAMREARE UKD TES ENSEENFRZAEER
R, WY REARPBEINEE. BRCEMIAKAE 50 2 0E T4
WAREF RIEEA, RELGHNDREZLHRATIH 6 K. OKERETF
(lymphokine) & I B A M4 HRA VAR RNMAREF; OFHE
(interferon, IFN) BREERAMAMNAT, BEAEFFHREFRLMIHIKGE
HHHEFIRE; @WEREATF (tumor necrosis factor, TNF) & Garwell %
£ 1975 FERIE—FPRESEIMER 4 B MIATER YR @FERBEF (colony
stimulating factor, CSF) RIRAHHIEE L& M T MMAAF K E LB B
AT, B FESTREN A REENARE T @%K
B (growth factor) R AERBAREKERAMARA T @&LEAREF
(chemokine) B F ML F B LA M ., PYERIAI ML, MEAMFHENBL K ER
AL, FHREMN KPR RRRE T .

BERi (asthma) & B & P MLAS HI R AC KR ML R4 A TIRE A S 5
EBHSERIE, E5RETHMIETSHERZRERMNW B, B ()
BHEAER, S X SRR B F RN . 18 1 PE FE 1 it %R (COPD) 2 —F
BRASMZRIFIERER, SRIMATLTE, EHTHERE, EMBXEE
RUEREEBRNRERERNEX. COPDR—FBREHSE, MiRBERfbH
B RIS ARAE . 45 3C LABE R FICOPD Ay il 48 fd X1 ) EE1 P43 S B 3 VBT R PR A
— k.

—. HEET |

HERFEEAREH T HREARBRMAREF, EHmRERNAT ERE
EEMEM, AR COPD BERETUEINEENARET. EEWA COPD
BEMPRETRTBREN T HEARIEAFFHROARE T, XLmKHE
Tl 55 RIS ) 2% A 40 FO RO IR R0 48 A0 40 0 6 S (R0 9 7 R g S o i
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FR P AR LR RIEMAK,

&) Th2 M F

Th2 MWETF R t¥IEE CD4'T A MsHLi Th2 Z1Ar i R4 M IR 5o g
BEHIERETF CDAT i, MEXERTh2 4. Th ARFELSWEH
M & (Interleukin, IL)-4.IL-5.1L-9 F1 IL-13. ¥ 3k ¥ GATA 455 B 3 (CATA3)
AR T AR Th2 FEALAT Th2 40 DR f 23-h * o ZE ARSI My 505 TP IR
B CATAST A BB ENM . Z2hHEREARSE T HRRIEZENT AK
WBhSZAMIERE)T, GATA3 4 p38 MAPK BERRILELE, SRR KA REBAL,
B0E Th2 MUFIEYE AR . i T ARMZE 72 T AR Rtk A
F, &L CATAS REBBNF T4 RiEN . BJ, 1L-33, IL-1 KKAMRE T
2, B R R M TR TR, (23 The ARsHL s BRI B
Friaik Th g1 . R COPD A bR I RGRMAIR ', (HRE COPD BE P
BeR B The AR FH8m; Bltn, IL-4 ZxBWgARER A TR EMEHE
Ve i CDS' T(Tc2) 4f .

IL-4 76K 4400 ThO ML Th2 ARSI B PR XRER, WHETRY
BEP RIEEEEM. 7B AMb=4 1g6 mi=4E IgE MRBERPBREER
E{ER. IL-13 Bl IL-4 53 [gE 4l 3F B R BUPRIE S MR, ERER# Th2
MBI R R R IR *. IL-13 Eidh 1L-4 24k a #(IL-4Ra ) FiF
PRy IL-13 &8 (L-13R o ) AR RR-RA#ITESHES: IL-4Ra BEH
BT IL-4Ra F IL-13Ra Hy3LFIfER] B2 STAT6 BUE/ERI Y. IL-13 5
AHHEESH ISP AR RERZAR IL-13Ra 2 £&. ERmRANETT
IL-13 fEAIBT I & 2 KE, ERRASIPEETD IL-13 MUREFVERR
PEYETT B P A AEIR YE R R R LA LR R, R AR A T, PIRIEF
BN R TARA . IL-13 Bl REEMHaLEAREFRIRETERR
i, WMRETRESHAR (EEAKR) KSR RECELEAEF
(CCL11) . TL-13 7ENENRIE b 5738 i BiE STAT6 T i 308 70 S DAL ARG IR i 43 i
L, MR ASNMILTERE ©. XL, BEWASMILT BT AERD
H IL-13 A B ER RN Th RERM. BT Th2 HHs, HMbERET
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MM CEFE Thl B, Tc2 FMA NKT 41/ MAEAR EXZAM, wEmtEh
AMAERIER ) 7= IL-13. FEHMBEITLIEP IL-13 FREM,
T &E i COPD B IL-13 MIREWD . HRBRE, MREREP IL-4 %
KRR, T IL-13 MIRZFEL A SPRETERIEN AR EHx = B
W M E A R LT BREEE KM, WRERM IL-13 RikEm °,
Pitrakinra EA AN E [L-4 WERFELME IL-4 A1 IL-13 5 IL-40 ZH4E
YRGS M BE K THESTURSIRAGURER Th2 N FHERNERIE

IL-5 ZERERH R A SO RER M P REEEER, IL-5 5 A8 EA R
SRR A A AL I LR E KM R AR ETE . BhREELE R
5 1L-5 J5 SBEA PrEMIE R4 AT CD34 ERMIE R AT A B BN S ©. £
SERFHYIF, IL-5 KR TRE SRS /D I SR A PE R o i 3 B R
N, 7ERENEEE AR IL-5 8Pk H i (mepolizumab) B8 2 /b8 5F - AR
B A RE R AR A B R X T HUR RN RE M O IR A IR . B R
fE#EE P, mepolizumab REHEEEWMDMER P HERIEN A BERARE
WG s B, mepolizumab HAREEATHBRIFRIED MFEMIERIAI M, XA]
BeBH T X4 mepolizumab HKKIER .

IL-9 /M RP i ERIESEERIER AN FHRE, WBE, EX4R
WLHE, SEE R BRI The ARETR I MRE °. HIERKREN
BB/ R P TL-9 PR ARSI HI SRS YR A RIS 20, B B NS IE R
RRitk. BEhhBERES -9 REZAREHEE " PRPEE IL-9 BN
(RERR PRI M AE RGO 20 i0) @id IL-13 MBRTA S, HENTIEXRY
Ry kA B AMAEFE AR . IL-9 TEREKAMM MR R 5 SCF M H
AT AFEEKRA.

© Thl 1 Tcl ARHETF

BT T-bet 76 Thl AWML Thl AREF IFN-vy HEBHHEE
Y. ZERERDRP T-bet 5 Th MMM ZEERAM B, 5REEMR M AL LR
Wi B VERE T P T-bet RikwiD *. T-bet BEBRILIT, 5 GATA3 &4 8L FH

89



1k GATA3 5 DNA 545 & THHISLThae ™. TR GATA3 @i #4151 STAT4 W4
%) Thl SRETFHI=4E, STATS B IL-12 4K T-bet FHgiEH T EMEFE
F %, Thl SAM TR CDA'T 40/, 7EFH COPD B EERILH CDS'T A E Tcl
g, BRI COPD AR BT MERIREE,

IFN-v R Thl 40 /0f0 Tel AN EEMARE T, @dBBELET
7ECOPD BEREPREEEMEA. R, REEERAEEENIMEMER B LS
IFN-v RIEKFRE, HREERBEDERERD ", IFN-v BT STATL #iF
T-bet T FB %5 Thl MM EFHEEREXTRG The 4 ME THEREZ2mE
®. IFN-v i&id b3 Thl MR Tcl 400 H0 B4 E £ 5246 CXCR3 FIREHL CXCR3 #
EMRETF CCLO (BFRIE Mig) , CCL10 (FR4E TP-10) M1 CCL11 (HFRYE I-TAC) ,
7E COPD & & i #8 Th1 410 Tel AR H thH EEIEMA °. 5 kA —3, 7 COPD
BEVPLIEF M IPN-v 9 T A% B 10 >,

@ IL-12 A4 R F

IL-12 EWRAM, WERAMAPPRE ER A%, 7 Thl FSLA
BELRPHEEER ", I-12 S T AR W IFN-v, % IL-12RB 2 R
K EMm4ES Thl H a4k, B2 IL-4 0% IL-12R B 2 FRIEFE T H1 Thl 41 a5
. ZEBERE BEPH S MARBRE 1L-12 KFRIK, RATH IL-12 HI25-WHE
&7 BEEMREESTEL 1L-12 SBHE PSRN A RET WD E R
PR RMASE R RN AR ®, IL-12 £ p40 7 p35 T A AR =
Bik, pd0 thRARM 1L-23 I RAL. pd0 WAL TR IL-12 p8O [FIVE — ik,
H p40 A1 TL-12 p80 HAEE 5 IL-12RB | & A IL-12 71 IL-23 BIThEeHsHi
Al % BRETEIE IL-12R8 1 EMNAFRRERH, PHEIWESARBLE
F % IL-12 MKESMER Y H STATA HIBERTA @, STAT4 7E COPD BETEIRIE
0 EE R AR ECL A O AR AL

IL-18 BFRBIA K2 IIN-v BREF, AFS IL-12 FRMEENE, a8
FEHF IL-12 M98 Th1 KM . IL-12 1 IL-18 ZE% % IFN- v BRIk
BT IL-4 1 IgE AR AR FEEFHFER. 7% CoPD B, IL-18 7Ehfi
B4 o MR IR & CDR'T MRk m, HE5miEHX .

9%



IL-27 & IL-12 RIEM Az —, B K#LT STATL M AMK# T IL-12 KIBLH)
{28 Thl AL . CHBEHTIRZBMM™=E, il TH GATA3 MRIER
L T-bet HIREMI45E Thl RIL, MTI{RE Th ARETFHRRE, Wik—M
%1 GATA3 HIRi& ™. IL-27 ZEMER A1 COPD o 9 4E F IEZER A4

o IL-17 M+

Th17 2 CDAT AMM LR, ERAERFPRIFEEER, REXHETE
FILZARROR Y IR . 7EA Th17 A6 B985 1L-6, IL-18 , TGF- B
M IL-23"%, Th17 S MAERERGR COPD FHIERIEATE %, HEERREEKT
IL-17A (Th17 MR EEF=Y) #m™, FPRES Thi7 HRs i . @dE S0
W8 b B2 40 VP R, A S R UL PR e R 40 B AR F CXCL1 A1 CXCLS,
IL-17A RS HEFHRE IL-17F SR SO RAEM K ™, FICrRe
R A0 COPD Hh I 40 M RAEAER ©0 ZEAPRIRIE bR 4 IL-17 it &
A%ASEE (MUCSAC R MUCSB) iRk “. (B IL-17 fERERGH MIhEetEE R iE
Nt EENEBROHYERPEE IL-17, ERNHEEP SRR
A RAE .

Th17 At =4 IL-21, %+F Th17 AL RE EEERAET R —HRRN
BEHETET “. IL-21 WIS XK RKEF P3 (FOXP3) iR IEH 1w 17 15
W T AR 7. IL-22 Rt ThIT =4, FI% IL-10 AHRAEAR
P, BAIEEES—PHERN Th17 4 fu7ZERERG A COPD A i fE B R HR S,
FERKEGT P ENTREFHEEML B,

IL-25 (#mY IL-17E) & IL-17 BEFKRE A —ABRA, B Th2 4K, e
KA L B A4 TL-25 5% IL-4, IL-5F IL-13 &%, SHrEmit
B FORE, 8N IE MREMDRISERRMHE ® EHREEAKE Th2
AfaSy s Th2 AMAF . IL-25 RREH AR AN A ERERNTHRERR
FE¥E it R RN R L BERR (R

® FREDREF

e REFPRIE S IL-18 RiEMm, ERIEFSERMR P REN R ERE
H. MR IL-1 ZEEHA (IL-1Ra) AARBROTIEAIMSERRNYE, H
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BRAEAM IL-1Ra (Anakinra) Xt FHERHIHRTT BAER ©. COPD BEH IL-18
BESEEWARMWREARET, BUtaREFIERSEEERE ) B
Hi$t A COPD &R IL-1B MIHLAKIT BUEERALF.

BE IL-6 MEMARETFRFEER, AIERRREMREH RZRHEKR
B, BRI AN RSOE R T R TL-6 & B . T8E7E Th2 A1 Th17 41
Fh R ERA, FkERRTRR SBRAERM. COPD BE, FAlRMENSE
EHER, WHSMmLES IL-6 SEMM°, P IL-6 Bl c RNEH, W
5 COPD B H& SHAER ML S A0 A B2 0h BERR G AR K

R O L0 B AE R (TSLP) R BT IL-7 KIRM AR T, 7E=Em% &
FHVPRIE b ARG b ROk B B . PR bR A R TSLP, B S
IL-18 A INF-o PHRMEERFBIERARAKET T 4 KM Th2 4R
BT TSLP AESE W R A M FE R A A2 R E B4R A, B CCL17 A1 CCL22
WA F, WF Th2 ARAERETHSFEREE ", TSLP L EERIR CD4T
MRB Th2 BHREF. 0X40 BLHALESN T TSLP BIRERMURAEF REEE
M, EARKERDRPRBZZ A RS ASUE—H T 2% TSLP %
iy Th2 70 LS =
=, FHE

WIERERNEAER, THES o, B vAIANTMER, IN-aF+JL
FiIERL, IFN-a FIIFN-B EE R ARENRA B R ERENARE, &
FATBTHRE. IN-v EEWEUTHRANKA R L, wiRA TRTHE.
IFN- M IR TR E.

T & IFNs(IFN-a A1 IFN-B)F0 II1 & IFNs(IFN- M) ZEXTHUR BB R R A
GEPRESERA, BRERRBE LEARS IFN-8 M IFN-) K& H
SRFHEHMMAX, TaERERBEREEMERNLR ™. RBSEPRLE
BRI THBIETRE . B KRB ERTN SR 8 & P EAER IFN-o
EHEHRA, ERIBIAFEE".
=, ERERTF

AEARGAR, XA, T SM, bREARMIPREFRUSERER T




£ MR W R R FE B T . FERENR, COPD A1 A8 SRR AR i 28 B R A
WEB T RABREARE T INF-a, IL-18 & IL-6 & EMEM, AR
fIEITHIE NF-x B, BBRSHROERRREH M. £ RN ME R
XA R ARG S, BAXSAREFEREARRBN, EPRERER
FPIEM RSN T ERTERRAERKHME. EEMERN INF-a FRRER
i REAE e A0 B A SRR R E . TNF- o EEAER FIRRIE PRI
HERENRB RN BTRERR N ER R T RIEEERR. SRR S
EREPEHENE, HHRIEXARRE INF-a, TRERTEE NF-x B MK
Kot B e R R R E AR . EREIRTERENRA AN EYRR 5T A R K AR
T (—HEAEEEEAN SINFR 5A Ig6l [ Fc AAHE) A INF-a B
AHR B ELhEE ®. Boh, RERE (A INF-a 1R A HE) B TNF-a
Qe EER B ENMEY “. CPD BEEZARARBLKESEBEP
TNF-a KPS0, $IREMER . fH, FERDH COPD B ETEAM MBI
() INF-a $8fn. BR, YEFENTANESHTRNEXRTREUMABHE -
i, T COPD BEHIER, MTIRMEANHBABREER " B TFHEERR
(IFE ) COPD B AR . XERANRIIR R AP B A6
ZAPRRE INF-o BRE, RERFRMNAREFEEE. ENAMY INF-a
THRERIZS4IAIT 4 COPD &9, Pt ib A AR B R R 2238 I, T BB TNF-a
X T B2 B g0 A0 o R R AE ) COPD BEH F .
M. EEFHEF

B A R IS 7% R SR 7 R 40 M- E W40 £ 78 ISR F (GM-CSF) « Hi 4R i
ERHHAETF. Wi, AARERE. TAREKET. M/MRAERRNIL-11
LREEMEDRIHEATF.

GM-CSF 7EFR R A, W& RRHERLAN D B A0 ) M S 7R o R AE A,
70 B 5RE05 A COPD A2k M At —A o BER—/ B BAM, o & OM-CSF
¥R1ZHE, B #BE IL-3 M IL-5 MRAARES . OM-CSF R RIERBR
MR ERMME, REAMM T ARIE. BERBENEREREAREERE
GM-CSF, TTHEZEM 2RI &M T a8 The 4% BEKERMIEN A mEE
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7E COPD iyt MG 40 R A GM-CSF, % F 38 AR & o By b YE4E 40 i A S W
MEEEREE *. 3 REMELN COPD B KBV CM-CSF K
i, SRR E Rk

. EKEF

IR, 3 5 AR 2% ) 40 F R 1 R 3 JORE A IR R M L RN AE S, BRE R B
MRERE NS, AREESPRETERR. hTIBERANER, X5
BH R AEKEF.

FTHHEF (stem cell factor, SCF) & c-kit BREMRBMMEZHIE K, BT
B2 AR RIE AR BTRIE ¥ SCF R4, "PREFEIAM, WEE
M, RAEMR, BXARAERERARATTE. ERIEXARKXREK
BT, Ri#HA CDMHAM™=4, SCFEZIERAMEFEE, FM, B
Tk, HUAKRLRECOR, ARSRMAREFRELET. RENRER
SCF LW £ 5 P IR IR S 3% B2 A U Rk 38 1 o /N B SCF 8 i e )R I, SCF
o B B HITI R R B EEREN AR SHRERNSERS R ©.
ROER, ckit K/MFTFIHER, EBEDRHMHIGURSERMERENS
BERMNE ©. B ATHRE TN & A PRI, (2 SCF HF R ttH sk
FEARA AR DR R £ 00 B L HE 9 JE KA P R R LT 4

HAERERNTAEMSN M, MENFEATEZEANARRETF.
FEREMES, HEERRMMEMKN RNERNRE. HEEKET (NGF) ATHE
MIEXAMR, HWEAR, ENAR, ERENARURSHAMRT EEAR, B
FEARAEREFRINARESE. REMESEFRZTEN TH2H REER,
BREAET UMEN REA R EKEF, e K2 a0 g B
WS ™. ASMERNSPEELEKR, XERRARS, HEERES
SSERRNME, NOF M BT ASIL 2K TrkA BIRIEIZSE FIER " B
BER— P HRER G R B R NGF KR .

U KRT 8 (T6F-8) R—AAMIHEUS S £k, Bt f 54 a4
K. . Mo BT BITSMHUENAE R R EEMATER, £mA
COPD FRAEEMM. TGF-8 REMBEKETF, (REmRA%MMAITHRET
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BN E, HMASMESR (extracel lular matrix, EO) i8R, ERBE. B
SALRANE AR 1E P i 3L AT 46774 TGF- 8 . TGF- B W ST RTER, Ko
it Tregs ¥ FOXP3, $3 Thl A Th2 A2 ° ReAIRIET B BE
SIEIRERMER AR, TCF-B 1 &K, 5 LR TARMAKE". FRE
FEWERE BB % TCF- B 2 M FRIEHAN ®. COPD B b /NS IE HIIFIRAE b B 40 i A0 Bk
Ak TGF-B Fik#m ™ ", COPD FE/PMIEMEREINEMAKE L TCF- B
EHHXHNS FARBN/MIRMNE (thrombospondin, TSP) FlR MR AHEER
BOEMREHM ", T6F-B WFSHARENERETHMEHALEKE T4
M8, COPD BHERMERF AHrhREMMm ",

REA KA FEERBEKEFRAREREE, BERMBHEETICE- o iF
{6, ZEEERACOPDEE A S R T RIFEEEM . AIFIRIE £ R4 PRk
SR E AN BE, T0IE L THR- o #5388 (TACE, thMY#E ADAM-17) . TACE
B S MRS S ITCR- o TIRRATEHARE T, SBREEKETFZAVR
b, MIFIRZHEE S5 E (MUCSAC and MUCSB) . 2N B 5 FERE b i b &
BAEKETFRAREMM, SMUCSA/CRIEMMMR" . COPDEH HIFFRIE hR K
EKBEFRREEKEAFZEREEM, PRELFARPHEXAREF
heregulin®i& ¥ .

B PR B A K DR R O R R G o T I A KR B A R R A
FA % RIS R N S A A K E T REZAREIEX . B2
7E COPD 2B & Ay g Ui L P B A K R FROVRBE R ™0 BELITI 8 9 SR A KA
SRR A Y B 40 A R S B TR
75 BLHmRETF

L 40 R 7 Xt FBE MR RICOPD 8 AP BB TR R S R A B EEAE
FA%. B AZERER ICOPDA L R ¥ M E R Z K1k, RAENIEIGRCPsHIfES
2, HXRHFRDMSFRIABRES" . RETCNEEARNZE, 2 Hh3%:
OCCRLtE A MR FRILRER FERMISHERER (CO) , HZAKGSE
ROCRALHE A F 32 4% (CCRs) ; @CXCRAAL HE 4 R F G BB M 7ECKC (3¢
MEAR - HEER—EHER) BF, LR ERGEACXCEAEARE 24
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(CXCRs) ; @CX3CHA{LIE A R F ()1E S A FFECKXXC CEBtE M —3 ML R
B —EMER) B, HL2ABaLACCRILEARE T2 (CX3CRs)

O CCEafbt R+ 3 1k

CCL2 (B ammib¥itam ZA-1, monocyte chemoattractant
protein-1, MCP-1) 7EBIZAIMMTA MBIECCR. ZECOPDARE MK, Mbifl i vk
R CCL2BKFH M, CCL2ZERBER M, TARRMREAMTF thRE™ ™,
CCL2R MM MA HEEWE T, FHATAE5COPDE &Mk B4 R M.

CCRIFEABMRUNAM P RE, NI/ HARGLETH-LRNY, B
CCL11, CCL24 ({Mffeotaxin-2) , CCL26 (tBMififeotaxin-3) , CCL13 (Y
fHMCP-4) FICCLS (iR MIRANTES) , ZERERR 7 B & HiX Lo U [H F R i 34 3 n
. CCRIE/DIFHEHUFIF BN ®I 8 5 T HURCCRIM /N R S ML R 40 A E,
AT RER FRERYEN AN B AR XM BEE". fH, ATh24iAfE
KNIt RIACCR3. RAEFCCLII452 K3, HRCCL24RCCL26M FHIRRERE
KA hFE AEEEER". BUXAERMEY R E HFEREPCCRS
FCCLIMIRIE LR, TS BB BIX L 4 th— 2 ARSI R 4 g 2™,
REBMREEIHNERE, BREEH R UACCRIFEHRIFEM R LGy THEm .

FERARIET, Th2ZR % FEPE RIACCRY, I IR & o PR 38 2% Bz 4
PRI SRR 40 BR T H SR CCL22RICCLITHUE™, HE e v sp Rkt n,
5Th240 MR F 18 A K™ Th24 i th RiACCLS, 1B R AR S B PCCLS R H ALK
CCL1 (MfHI-309) KXW M.

CCR5#%CCL3 (M ERA R EH-1a, MIP-1a) CCL4 (B EREE
MiRPEEF-18, MIP-1B) MICCLSEE, EAIECOPDEEMF RALME. BE
o BECOPD 58 & WP R A1 P TR A CORS 184 ™ . Thi 4l FLRITC AR e 24 Rk
CCRS, 7ECOPDE & P Bh T iX Lo 4 ffy [ WP IR I B 427, AN SICOPD 26 2 IR il A%
HICCLORIZ I, RACCROTEMERIXT FTAM, MR ARANENA R A
BE—EERA" . 70 MR E R 5 R PR IE b BRI E I8 UL A CCL5 R %
g m™.

O CXCEL AR T2 &



CXCLB¥UIECXCRL, HXtFxAME FRER R, CXCR2tLE LA AHIRHICXC
Haib R FEiE, SFECXCLL (M #GRO-a ) FICXCLS (HLPYHLENA-T8) . COPDA
# WK FCXCLLRICXCLBH RIS K F B EH N, B 5P IR Mo & KA X".
COPD Z 43 #r) &8 & CXCLBFI RAE M — 03 ™, COPDINE HA i) B & WP R & f Rk
CXCLS B ZE ', sh¥ik iR+ CXCR2H /v 20 F 341 51 SB225002 B B CXCL8 A1
CXCLLR F A YRR 40 A i 0 e (SR R o o 28 ST i 56 o YO 8 R P TR o
CXCL8RIAMMN'™, BEFHBERMME, HHEPprEw g L%,

COPD 58 & 41 A 5B fI T4 M s CXCR3IZR 1A 3 0™, BL4E IFPN- v 7 4 [ CXCLI,
CXCL1OFICXCL1 1335 . COPD 2 K 73X £ CXCR3Z Mk 4b R 7 ik 18 o B 5 5% % ™
BB, COPDE & /INFRE F X S b B 0 AT L4 R HP CXCL10R 3% 38
m™. BFCOPDEEThIZN M AMTCI M= HEIN- v, BIRE THEMBKMTEIR
MEMBTARER. B FCXCRIAMBLEFHERFART2ERE, HEWF
WS 36 P05 L0 7= A B CXCL10MR S AE K40 il RASCXCR3, WY R e i WP IR 3 ST 1
L B AE K 40 B H 38 ' . CXCR3FTREZE T RRISUG TR B R P RIEER. 5
—7J5TH, CXCRIECHAFEHAICCRIB/R AT BN EImE MR R4 R AE "

Th248 AR 5% R A CXCR4FFHECXCL12 (M IYAHSDF-1 a ) BiiE . CXCRA/NAFFHIHI
7 (AMD3100) J6k 32 5 R MR\ 22 8% BB/ B AJEFIARR, T3 IX 28 ) B 5 Th2 40 A 7
WOHR . CCLI2T fe 5 RE T B MMPE LR 0 F AR 4 R VS AL ARG, B4R
ORI 40 fla R IACXCRA™ o

@ CX3CEfLt 4 M 752 44

CX3CL1 (8 M i fractalkine) RCXICA ML A FHE =K KME— K E R, H
TNF-a, IL-1B FIFN-v RIBUE MIRPIRIE bR M B =", CX3CLIEL A
fi, TARAAERMK, DARBEEHFIRERMNY FRIIR". BREEH
JRR) 805 i S e (RICX3CL LRk 48 o L3 B 40 LA 1 B2 4t Atk 3 ™

GLEpd, EHARETFRREMNTENFTIRERR, XLHRETER
EARASERE. BUPREERA. FHEXEAREFEENNERSHKR
Hf. WERFRAMRMRMEEDNEX: AREFLEEGEEMERNHATE
B, WELEHBEMELNE, @RETEANHZNRXEHLERNEM. BIR
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