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The study of OVA-induced murine lung eosinophilia by
exposure of Tar and LPS in Asian sand dust
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M EBAIY (Asian sand dust, ASD) # RFHE. YRELHFNFEHE
KEVLRE, PR ASD 888 BEIKA X, GFERERS, e
F, ERSBoTIRFERREE. F4K, ASD T3 AR AN B EWm
SR H T2 MR . B LIREER R ASD F4-5 R A LE B4 PR R SR
wWmEx.

AL AT HIRF 7R 3 ASD AT EAMNAEISNE H (ovalbumin, OVA) % T MRS
PR I 2 AE, T ASD 7E 360°CIn#VER B K iG55 B ML iy ASD
(heat-ASD, H-ASD) {88 SEHEMBN. EotEm L, FAEM, WET ASD
HIH HURTCAHLY) 5 T e 18 DB B s AR 1 b 40 f 188 e P 2% — E4E M . 46 ASD
Kg¥iaidiEd, MAPXSEEY), OFEN (Tan). REHAIBRESE
MFH E. EHib, A TR ASD $1 Tar MASEHE (lipopolysaccharide, LPS) 75
RENLE ASD IRk RE BRI RGN MG £ AE A BARSE, BAVT T AL, M T
Tar FI/K H-ASD X OVA S HIMmE BRI b 40 fu s 2 fE mBIFE R LPS Mg
H-ASD %f OVA 5% FI I vE B4 41 fhu 188 22 (¥ B A FH

KB AE
1. HmbE
H MG i [ R R b TSR SE ) ASD SR TE FL T It Bs h 225t 360°C A FE 30

min, DRRERM TRRAEOOHAEY. BREMNHERIESNS, 5% H-ASD.
¥ A AJE N TR ASD FAHUA TR R ) Tar,

2. KK R GE



M Charles River A% (#%&)1l, AZ) MWAHEY ICR #1 BALB/c MK, &R
MRS — GRS . SRR, BDRE 4% ZRFRIHEERA THE, £
SEEARFFER Tar 5 LPS. H-ASD (0.1 mg/mouse) FI/Ek OVA. BJ5—IK
LHMLE R, SORERENREWE, BHLIRERE, KA.

3. SERFYIICRE B AT

BRI T 10% P HERR/R DR MRS, Firt o EG, BRI 2
mm KRS, AAEEE, BIER3 um BRI . HE $EFRERIPRIEH
A S )38 S PR AL A A B A L I I . PAS BB SRR AR
2 LRI BRI

4, FEXZTEMBELER (bronchoalveolar lavage fluids, BALF)

Za1)1iiR7

AN RBERREE, (ORI, B0 B, -80°C IGIKE P RAFE, T
1fi 3% i OVA FrFRYEHUK 1gE M 1gGl IRZE; SEFE, M 37°C BREAE K
HEVE B R, WOER BRI S LI LB, -80°C HIRIKFTIRE, TR
BALF F 4 ¥ Filatb B F & AR,

5. BALF i P4 i vt 30

¥ BALF B.0JERBIMTIRE B K P, FISAER, S TR
o 240 Ff vt 2088 E HevH B A A R S P A R i A DL A I
N A Diff-Quik o8, BT METHEE MM R A0 RS R PE A

6+ BALF i) 48 i X - R 14 R -7 B

. F B IR S 2R BHHR 58 (enzyme-linked immunosorbent assay, ELISA) &7 &
f2#ll BALF TAMEFMEAMErHEARE. HTAREFERF: AdBnNE

(Interleukin, IL) -1B. IL-4. IL-5. IL-6+ IL-12. IL-13 IL-17A #1F4£ 2 (interferon,

IFN) -y« I8 58 ¥ (tumor necrosis factor, TNF)-a. $44./4: 4 H F ( Transforming

growth factor, TGF) -B; MR FE&HHE: MHEMBEEWLHATF (Keratinocyte
chemoattractant, KC). EMEJIMEAAEEE (macrophage inflammatory protein, MIP)



la. BEREALER (monocyte chemotactic protein, MCP) -1. MCP-3. iy
WIEE#H T @R KA WAME T (regulated on activation normal T cell
expressed and presumably secreted, RANTES) FIREER PR 4 M4k A ¥ (eotaxin).

7. OVA ¥ i % EkE 9 (immunoglobulin, Ig) E 1 IgG1 Pk
g Rl
A ELISA X7 &/ R o OVA 1 5t IgE 70 1gGl HifhiZRiA.
8. HEHFEFRG/ DR EFHRIEN EEAK (bone-marrow

derived macrophages, BMDMs)

S EREFRE TR AL (wildtype, WT). Toll #3244 (Toll like receptor, TLR)
2 EEAR. TLR4 A . BB 24LET (myeloid differentiation factor 88,
MyD88) E:IIBEs /ML i1 BMDMs, LA PBS 5 LPS §8F 12h, f Elisa 4 fl] Lid
W IL-6. MCP-1. MIP-1o 1 TNF-o S 40 U I 7 AISAE R F .

9. G

ABFFTNF SPSS Statistics Client 21 Zivh FHAF#AT 4T, Fit & REE Y
B+ FRHER, RABEEFEMTHRARRSANSCREI: S46Z7A
HYHEE R, R Tukey SERHTHIBIELEL, p<0.05 ABFGHEE L.

SRS

1. OVA. H-ASD 1 Tar 5k LPS F Tt/ BALF A 40 g7 7 (9
200

OVA HP M A 35 DX LA 40 b AE T — RPN AR, 152 '8 55 Tar 8L LPS
BAERN, XL EEERERM, THE 2% H-ASD + Tar B( H-ASD +
LPS 5 OVA Bk & 1EHIN, XJLFFARAVESEARHEREM T .

2. OVA. H-ASD F Tar 8¢ LPS FF5x /I B 175 22 538 1) 5 )

H-ASD + OVA + Tar 1 H-ASD + OVA + LPS ¥ T /MRS #E LR h#R 4
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The study of OVA-induced
murine lung eosinophilia by exposure to
Tar and LPS in Asian sand dust
Background

Asian sand dust (ASD) is observed most frequently in the spring. When a large
scale sandstorm occurs in Northern China and Mongolia, ASD aerosol spreads over
large areas, including East China, the Korean Peninsula and Japan as well as crossing
the North Pacific to the United States. In recent years, ASD has received more and
more attention as the adverse effects on human health become known. Some reports
also suggest that ASD events are associated with increased respiratory symptoms in
both adults and children with asthma.

Our previous studies have shown that ASD had aggravating effects on ovalbumin
(OVA)-induced lung eosinophilia, whereas ASD heated at 360°C to exclude organic
substances and chemicals (H-ASD) caused fewer effects. On the basis of these results,
we speculate that the organic substances and chemicals adhering to ASD may
contribute to the aggravation of lung eosinophila. Microbial and by-product materials
derived from air-pollutants, including polycyclic aromatic hydrocarbons (PAHS),
sulfates (SO477) and nitrates (NO3 "), adhere onto ASD during long-range transportation
of the dust.

In the present study, the exacerbating effects of low levels of tar and/or heated
ASD on OVA-induced lung eosinophilia were investigated; Lipopolysaccharide (LPS)
and/or heated ASD on OVA-induced lung eosinophilia were investigated using BALB/c

mice.

Materials and methods

1. Preparation of particles



The ASD were heated at 360°C for 30 min in an electric heater to exclude toxic
materials (microbiological materials, sulfate, nitrate, etc.) adhering to them. Tar was

extracted from another kind of ASD collected in Japan.
2. Animal and Study protocol

Male ICR and BALB/c mice (6 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 7 weeks of age. OVA, H-ASD, Tar or LPS 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 m! 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.
3. 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 pm, and then were stained with
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.
4. Bronchoalveolar lavage fluids (BALF) and blood

Blood were collected from heart of mice under deep anesthesia by i.p. injection of

pentobarbital, after centrifugation, the plasma were stored at —80°C until it was



analyzed for OVA-specific IgE and IgG1 antibodies. 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, were stored at —80°C until it was analyzed for

cytokines and chemokines.
5. 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.

6. 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)-18, IL-4,
IL-5, IL-6, IL-12, IL-13, Interferon (IFN)-y, Keratinocyte chemoattractant (KC),
macrophage inflammatory protein (MIP)-1a, monocyte chemotactic protein (MCP)-1,

MCP-3, regulated on activation normal T cell expressed and presumably secreted

(RANTES) and eotaxin.
7. 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.

8. Isolation and culture of bone-marrow derived macrophages

(BMDMs) of knockout mice

BMDMs from wildtype (WT), Toll like receptor 2 (TLR2)-/-, TLR4-/-, myeloid
differentiation factor 838 (MyD88)-/- mice were incubated with PBS, LPS (final
concentration of 1 pg/ml) for 12 h. The IL-6, MCP-1, MIP-1a and TNF-o levels

secreted into the culture medium from BMDMs were measured by ELISA.



9. Statistical analysis

Statistical analyses on the pathologic evaluation in the airway, cytokine and
chemokine proteins in BALF were conducted using SPSS Statistics Client 21 software
as statistically significant at a level of p < 0.05. Results were expressed as mean + SE.
Multiple comparison were determined using one way analysis of variance followed by

Tukey test.
Results

1. Enhancement of cell numbers in BALF by Tar or LPS

OVA alone did not increase any cell numbers but the addition of Tar or LPS
increased all cell numbers in BALF samples slightly. When H-ASD + Tar or H-ASD +
LPS were added to OVA, a significant increase of numbers of all cells was observed.

2. Enhancement of pathologic changes in the lung by Tar or LPS

H-ASD + OVA + Tar and H-ASD + OVA + LPS caused moderate goblet cell
proliferation in the airway epithelium and moderate to marked accumulation of

eosinophils, neutrophils and lymphocytes in the submucosa of airways.
3. Enhancement of cytokines and chemokines in BALF by Tar or LPS

H-ASD + OVA + Tar and H-ASD + OVA + LPS enhanced the expression of IL-5,

IL-13, eotaxin and MCP-3 compared with the control, OVA and the single treatment.

4. Enhancement of OVA-specific IgE and IgG1 in plasma by Tar or

LPS

H-ASD + OVA + Tar and H-ASD + OVA + LPS increased the production of
OVA-specific IgG1 as compared with the control, OVA and the single treatment.
H-ASD + OVA + LPS 1 also increased the production of OVA-specific IgE as

compared with the control, OVA and the single treatment.

5. Cytokine and chemokine production in LPS-stimulated BMDMs of



knockout mice

The LPS exhibited no response to the production of TNF-a and IL-6 in BMDMs
from TLR4-/-, but did from TLR2-/-.

Conclusion
This study demonstrates that Tar and LPS contamination in ASD aggravates
allergic lung inflammation in the presence of OVA and H-ASD. The aggravation of the
allergic lung inflammation by LPS may be caused through the TLR4-dependent
signaling pathway. The results of the current study indicate that the exposure to ASD

with Tar and LPS may be a significant risk factor for adult and child asthma.

Key Words

Tar, polycyclic aromatic hydrocarbons, Lipopolysaccharide, Asian sand dust,

Ovalbumin, Lung eosinophilia, Cytokine, chemokine.
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ASD Asian sand dust RIR7 VN b vk 7))

BALF bronchoalveolar lavage fluids TR EMEERR

ELISA enzyme-linked immunosorbent assay BRI B e TR TR B

GM-CSF granulocyte-macrophage colony iz - B W 40 i £ 7% 08
stimulating factor T

H-ASD heated ASD IR AL B B 3 M vb 2 B

b k)

ICAM intercellular adhesion molecule 0 Ffa () K5 P -

IFN interferon FIE

Ig immunoglobulin RAEIRER

IL interleukin HANE

KC Keratinocyte chemoattractant A S R

LPS lipopolysaccharide fiei 2 &

MCP monocyte chemotactic protein PEMRELES

MIP macrophage inflammatory protein 5 W A i RE S 1

OVA ovalbumin g =

PAHs polycyclic aromatic hydrocarbons EHRHRE

RANTES regulated on activation normal T cell T T MEEFEFLEE
expressed and presumably secreted AR Ak DiiAPS

TGF transforming growth factor HAERRAT

TLRs Toll-like receptors Toll #5314

TNF tumor necrosis factor FIE R SE R 1

VCAM vascular cell adhesion molecule 1L 0 PR R B -
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FEFH. ETFRENLHPEATENMEK, SRRAMME SRS,
SR, AKPRAERZ FENRSHAL AR wAeRAHEHER,

ERM WX A RBRERB KB E, FERI N b B3 R & %m0
Bith. BIETRE S G HERRERT M LB (Asian sand dust,
ASD) RERST BRI, BEERELRR, WS MAE, RSB iiA
FREAEE, BTLL ASD XA RABEMZWE A 7 IEE XTI MRS,

EER, IR R ASD Fha Tk bk 8 48 . fiti 28 FIemg: S0F0% 2 4500
KRR HERENREVARERMX HRERET I 6 TR T HRER. 1995
FE 2003 FHLRARRFNTPRALEBFAAR AT T HE, 48K
R FRERGHFEAARARREMY SR ERER, BRIAMWEIN: ¥b
FEXFRRGELRE A ABRABMEWA T HLSRFEERS, ORI AR
WIS EN Ja B ARSI RN E IR RSB EE %ML, L
WPIRIE G B UL R 28 A, Kanatani 40T T ARE LR § FEE
BT LA 2005 £ 22 2009 SEF4E 2 A 4 ARt %Rl B 1~15 2 10)LER
BERR TR AR E W R RNRE SEHX, TR T R h Rt
BEE I 4~6 KPL. Sk B35 E AT 5T thiR7R ASD 500 5 )| 20PE IR 2 S0k 14
K,

HFIBHE (ovalbumin, OVA) WA/ RIS R AEHA FA 5 A\ KBERE B
PRI, 4 T #E— 005 ASD X WRIR 2R So 8 s (152 00 K ECHLE], oAl
H I S ASD A1 360°C ISR B K G5B M2 N ASD
(heat-ASD, H-ASD), X OVA 38/ RUSE RAMERI BT 7490, SR EW
ASD BT AN OVA U5 I livE BR YR I £ 5E, T H-ASD {6 5 S0P M
U8, ZEdbBERt b, BATHEM, WHF ASD (B NLAICH R e 7e Bl ibrERe
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PR A S £ iR EEIEA.

7E ASD K@izl iEd, MAEYMK[ERY), SfFEEMH (Tad). KRR
FRE L SR M T H EP2, 2001 4E, Mori MK T YRR LR, WABRY
M EEERFI B A S, B EHREMHBREENT 10 45, RN hE Y
2, tksh, BAV LR ASD PAMEB| TR B S B Tar B4, Hrbd
B ERBRZH TS5 (polycyclic aromatic hydrocarbons, PAHs), PAHs & —2K g
GHY, ZACEREIE. FMAEESER T SMRENT=Y, OB (], &
FFIKIHE . FH(a]de. ZEMESEMLEYR, RO REHLEYRE R
. BURABERRMERDY, EEREPIRIERIES PAHs 8 5N R E
FXRUS, SEHBFRRAMESEMIUE BRI SRR Tar R4 PAHs 2BAEIEIR
OVA % FHyscR tEmgngl” 18, (BR ASD Hf) Tar Mo £ 7B L UMER R
. HL, HTHFARMT ASD E/ Tar B ol BEXTIFIR RS54 MW, 7524
AUEISEI T, RAVER T ARFIERI A ASD FHEHA Tar 5%, 5 H-ASD B4
F ICR /M RIEATT T, AREET X OVA i 5 (0 Mg B T 43 40 M 189 22 9 (9 B 0

LR SRS P S
— EERXH

Diff-Quik # {4 (International Reagents, Kobe, Japan)
HA A F (interleukin, IL) -1B. IL-4. IL-6. IL-13. T4£% (Interferon, IFN)
v~ A EF (Keratinocyte chemoattractant, KC). # 1k 4 & [ F
(Transforming growth factor, TGF) -B. MEERYER AMAALILIAF C(eotaxin). 4%
MM E B (monocyte chemotactic protein, MCP) -1. [ M 40 Jil 4 E & 15
(Macrophage inflammatory protein, MIP) -1a. Z¥H R IFH T 40 fRE 4 W
5+ (Regulated upon activation normal T cell expressed and presumably secreted,
RANTES) “FREEK % HiR% (enzyme-linked immunosorbent assay, ELISA) i
& (R&D Systems Inc., MN, USA).
IL-5 #1 IL-12 ELISA i3 (Endogen, Inc., MA, USA)
MCP-3 ELISA i&j|& (Bender MedSystems Inc., CA, USA)
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B OVA ¥ 2t % BrkER (OVA-specific immunoglobulin, OVA-Ig) E #l
OVA-IgG1 ELISA X7 & (Shibayagi Co., Shibukawa, Japan)
=, FEXBME
BN 3% (SSTR-25K, Isuzu Seisakusho Co., Ltd. Japan)
Bi## (Nikon Co., Tokyo, Japan)
MBS0k A ML (Sakura, Tokyo, Japan)
RH-12 BEhE 2 QL E (Sakura, Tokyo, Japan)
EFR{X (Spectrafluor, Tecan, Salzburg, Austria)

=, EEY

MHEZA Charles River 2 &M A 6 FRHEME ICR /MR, fEEER 23°C. BEH
55-70% B® (12 h12h) EM SR BENERSE G, ikt 168 A
EMKFER/RBERDR, THHEKR.

/9. ASD HZALIEH Tar

550 B F FOHIME H-ASD ) ASD Ardb UE T 58 & B i ip Vb, SRSl
JE1ER . 1% ASD ¥ IR A A (AR 3.9um &b, H AP K LHLS B3 51.6%
Si0z, 14.3% AL,O3, 5.5% Fe;03, 1.3% NayO, 9.6% CaCOj3, 0.6% CaO, 2.5% MgO,
0.7% TiOy F12.6% K,0!'” . B &R 4> ASD #8842 BLF #8485 48 360 °C J#4 30 min
KiE TR FERERGE SR (RRE. MRS, B3 T7TE
LS H A H-ASD.

A LEAF FBIER N Tar B9 ASD F 2010 4F 11 [ 13-15 A, — AT #vb
CRMFRETARER ST AW ER RSB R, KA TR R I
#85> ASD SEH 20 ml &P LidE 15°C ABAEMIR 15 min, HHRESTHK.
RIYH NO. 5C 4TS, B AR TRIBEET 0.5ml 2N+, REHEEE -
& L-7485 RUGEHAL I A% 0 5 BB BB BT ) PAHS.

5. ERYES

¥ 168 HHEME ICR /MRBENL A 12 48 (B4 14 F), BH/ARLE 4% =R

ROREATHRE G, £RENEEA T —FIRES GAERHEE 0.02%
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Tween 80 [ 0.9% £ B EKEEIT R, 4 TFHEN 0.1 ml/R): XHEA (control,
N TFAEFREEK); Tar 1 (1.0 pg Tar); Tar 5 (5.0 pg Tar); H-ASD (0.1 mg H-ASD);
H-ASD + Tar 1 (0.1 mg H-ASD 1 1.0 pg Tar); H-ASD + Tar 5 (0.1 mg H-ASD #
5.0 pg Tar); OVA (1 pg OVA); OVA+ Tar 1 (1 pg OVA 1 1.0 pg Tar); OVA + Tar
5 (1 pg OVA F1 5.0 ug Tar); H-ASD + OVA (1 pg OVA #1 0.1 mg H-ASD); H-ASD
+OVA+Tar1 (1 pg OVA, 0.1 mg H-ASD F1 1.0 pg Tar); H-ASD + OVA+ Tar 5 (1
pg OVA, 0.1 mg H-ASD £ 5.0 pg Tar). BEHATH —K, —HFH 4R, LK
A, Y8 HEERRK.

7~ MBEMZSERMBIERXMA (bronchoalveolar lavage fluids,

BALF) HI%&

FALRAREHIEN 8 FUMNRAHFOUERMAKE BALF. ¥/ MRAKREL
FREE G, ORI, 3500 rpm B0 2 min, ALK, -80°C IRVRVKARF R
FF R 3 R ) OVA Fe RPE AR IR LER LS, S 2, A 0.8 ml 37°C
T v A PR AR /K HEDE /N BB 2 K, YU4E BALF (29 1.6 ml), 4°C 1500 rpm #0 10
min. B EEB, -80°C IRARIKEE T 4RTE, M T BALF P4l TMiBLE T
HEARIE.
. EEFRITFEER

FAKRAM 5 6 FUMRBTRES . BUM ISR E T 10%+FHER
OHRErAD, FroEE, BEIEIR 2 mm KM, RAEAE, SiE
B 3 pm ERIY) Ao HE Y& 68 J5 00 52 05 1 3 i 1) 226 53 R 1 A 0 400 fi R bk £ 40
BRI PAS ROSMEAE L AR M ER. VA SRS EA
Y1 BOREIRGE r () 2 5 40 TR0 b R 40 i 33k 47 R 82 40 # o DRI I H 5 R 44z &4 i
W EARRIERE LU RS E B AR R S oL, A% 0, BE
EMZA; 1, MR 2, BEZN; 3, PERK, 4, PEETh: 5, EF
Bk WAERAIRTERE T 20% LT (K0 ER KL 40 R0k 1 40 fiR i el s <
LR 0% PRI ST TR 21-40% K B PERL T TR £
HRERIEESCSE EET 21-40%MOR M PRI ERE T 41-60%



(O mE R P L A AR S 4 BRI B S S L 41-60% ARGl g5 H R
WA RITERBET 61-80%HIWE FR AL 40 0 B 40 R B U8 B R 61-80%
FOR 4085 BRI SERBT 80%LL L AIrE Rk o M Fidk = 40 2 vid
RIS R 80%EA_LARIR 40 s 21,

J\. BALF HHRBE+E

¥ BALF .05 BEIMPTRBET 100 pl EBESAS, HIRAH2HE, BM
STNAOARTESERETEEABE. RESAREN—EEARER, B
LRSS NAARELEAHL, 1500 pm F4 10 min, FIRARES, #H
Diff-Quik ##/5, ZHE TRETHEGMM. PR, SRR A
B4, Diff-Quik 48 B0 TMT

(1) BB SETRE, KFRE, 54 BRTE:

(2) MR A B Diff-Quik B EHET 65, HMME A B TRok4t - LU
£ LR W

(3) AR AR Diff-Quik ik 14 14 s, B A B TRk E
LIBRZZ RGP ER T ;

(4) A EA Diff-Quik R 5 12 s, KBRS HA B THk4 L
AR =2 REY AW

(5) BAKRVERMIRH 10-15s, LR ELRMEAER;

(6) WAMiR A EILUEBAKS, =P ARTE.

/v BALF 4R E TR R E Faasi

R ELISA A& Kl BALF 40 i X -F Fuis b b A TR ARk, B
P TR IL-1B. IL-4. IL-5. IL-6. IL-12. IL-13. IFN-y fl TGF-B, #it,
VR T 645 KC. MCP-1. MCP-3. MIP-1a. RANTES # eotaxin. i IL-18.
IL-4, IL-6. IL-13. IFN-y. TGF-B. KC. MCP-1. MIP-la. RANTES #1 eotaxin
MERRAE LR

(D FEHET, BIRAERFRMES, AERARER B, LB e
LR E,

15



(2) REFEE REERERFTHIREE

(3) Fflim Soul MIFBEM, MARMESREER Soul, B, BERE, SEX
H 2h;

(4) REEARPLBEE S ik, ke, SILMBEEE 400 ul;

(5) VeARHURELEHRBHAEBH TR, FILMEEW 1000, = EFE,
BRIRGES, ZHEPE 2h;

(6) FVEHMLBER 5 Ik, BIR¥EE, BILINBEERWE 400 ul;

(7) CERHR ELEBFHE B TR, SFLMEYER 100 ul, FHE/BEL
& 30 min;

(8) FFLINR AL ILIEHK 100 ul, TRBHIRA;

(9) 30 min Z A FHBEFRAXAE 450 550nm K AL E F-FLHI OD fE.

IL-5 S K B AL BRI T -

(D A, BERRRSES, MERESEXENAK, a4t n
LR E,

(2) KRG A7 I0RE 5 B & T 7 AR 4 5

(3) BFLIn s0pl MFREEME, INARAEERAE S Soul, B, BRIk, 37CH
E 2h;

(4) FVERMLEEER 5 R, BFLINPEEE 400 ul;

(5) |ILmMLEEY 100, EE, BBIRE, 37CHE 1h;

(6) FMBERILBEE 5 &k, BLLINPEERHE 400 ul;

(7 FFLIMRYER 100 ul, =EIBEEKL 30 min:

(8) BALMA AT IEH 100 ul, HFHIRA;

(9) 30 min Z A FRBFFRAXEE 450, 550nm K 4L 5E & FLI OD fA.

IL-12 P2 R E AP BT

(U LR, B EIRARMRS, AMEREF A KEREER, RrEm
LR

(2) AR B 0 B A VAR

(3) BfLI0 SOul MIFEREML, IndsrE. FEdh Soul, TR, BERE, FEK

16



E 1h;
(4) FVEBRPLBER 5K, BFLINBEERE 400 ul;
(5) FAMEDEELHIE 100w, B, BRER, ZEEE h
(6) FABEARPLEES 5K, BILIMPLEIK 400 ul;
() FFLMBRT E LB i BB R R Z P 100 ul, ZWRIHE 30 min;
(8) FIVERMLYEE: 5 Ik, BILMBLEHE 400 ul;
(9) FALINEWHEWE 100 ul, EBEE4 30 min;
(10> B RNAFIEA 100 ul, P=FHIRE:
(11) 30 min Z W FBEIRILTE 450, 550nm B KA & & FLH OD {&.
MCP-3 & i B T
(D) MR, BRBERNRMRS, MERE=4KERRK, Uhar=Emn
FE ERRE,
(2) RIS R E & TR IR & A
(3) FRHEFLEFLIN 150p! MIZFATKB R P IOFRHES, FERILEIIN 100pt
ZENRK
(4) FanfLigSLn sopl BESL, R, REHRE, FEKE 3h;
(5) RRPLEER 5 &K, BREILMILERE 400 ul;
(6) FFLINKMER 100 ul, FEKEAL 10 min;
(7) SIS A 1R 100 ul, FRFIES;
(8) 30 min Z P FHEG bR {XFE 450nm K 400 2 &-FLA OD 14.
+. OVA-IgE F1 OVA-IgG1 ka9
. OVA-IgE 1 OVA-IgG1 ELISA &7 & #5 M 3%+ i OVA-IgE F! OVA-IgG1
itk. MIRLR AT, BALBRuT.
(1) Pet 5 ik, 400 pl/BfL; NIt IgE 3R IgG1 Hifk 50 pl;
(2) Ik L4 BRI S 10 ul, TEAERTE, BE
R, BB, FBKMN b
(3) YEtR 51K, 400 pl/EHL;
(4> BFLINZEH 100 pl, =if 30 min;
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(5) YERR 5 K, 400 pl/EoL;

(6) FAmE G 100 ul, FEEEABE 20 min;

(7) BILINK IR 100 pl, & 1ER B

(8) FEEHUE 450 nm B (BIE K 620nm) JMEKIL OD1H.

WIBRFIE B, ST OVA-IgE, 1U 4 1.3 ng # OVA-IgE #ifk; xF
OVA-IgG1, 1U & 160 ng ff) OVA-IgG1 Fiifk.
+—. ZiEIH

ABFFR A SPSS Statistics Client 21 ZEt AT 24T, it 48 RRIR AW
B+ R, RARREFZ5ITLRAR R EH LR, AdRERA
BEHFERNE, KA Tukey EHHTABILLE, p<0.05 BFEGIEE X

ZR

—+ ASD HET$ZEUE Tar X5}
ASD ' Tar 5 &8 &, 7% 0.031 g/g, B Tar FEMB T 25 PAHs, WE
1. Hh, WEMSEES, H21744 pgg, HIKRHEKIF(e]th, N 17448 pg/g,
SRBUEM A a1 B hiX 34.59 pg/g.
X1, Tar F PAHs 2 &

Y PAHs(ug/g Tar)
RE 217.44
AIfle]th 174.48
ERFF 122.25
EIFGIRE 92.16
t 73.08
INHFER 64.09
FIf[a]E 60.14
e 54.76
A [a)dE 52.11
AN E 4331

18



X H[a)tk 34.59

F I E 27.34
FH[b]HE 20.77
TEBRK 9.12

Z. OVA. H-ASD # Tar FFix/ & BALF a5 75 80

Bl 1 875 7 BALF A5 i 4R 5. Control ] BALF A KA WEBR MK
i, EVEMREETIE (20.2£2.40) x10%, Tar1 F Tar 5 HMTFT54 B4E Ewe4
JE EFT 65%F1 50%. 1 H 5 H-ASD BX & YEFIBT, Tar 1 51 Tar 5 800 7 e
PWHRAKEAREEE, BREIHERBERTFEL, M, XTSRRI
HIEERE W, OVA HLMIERR, BRERARNEEN RSN, EXEE
AR E R AW, BR4ES Tar 1 8 Tar S BES/ERN, XJUMAME
HEHEFREEM. TH% H-ASD+Tar 1 5 OVA BEO/ERIN, BRI M
BEATEENM.
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4 250 - . + 5
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120 il +15q *384Y
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X TSk . oy X
= 80 PR R 2
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£ 40 =
Q 5.0
°”I||III ) Iad
0 . 0.0 — . - i“ ..., . . - ey W
16.0 . . 4.00
Eosinophils t§& Lymphocytes *L5HIB
14.0 0 -

12.0 3.00

10.0 250

Cell number (X 10%
o N H o Lo
o o o (=] o
]
}
|
7k
I
< .
Cell number (X 10%)
o o = = n w
[=] (4. o [¢.] o <]
o o o o o
7k
s}
)
4 3
<
- I

9
SRS PPN PPt R PPt RPN P
o & N\ N R o ¢ VS
L R LN
R ¥ T N
A
SRS

Bl 1, OVA. H-ASD #0 Tar FH%f/I i BALF = 40 43 4 ) 5 )
"p < 0.05 vs. control; Tp < 0.05 vs. Tar 1;*p < 0.05 vs. Tar 5;  p < 0.05 vs. H-ASD; *p < 0.05 vs. H-ASD + Tar 1; * p < 0.05 vs. H-ASD + Tar 5; 1p <

0.05 vs. OVA; * p < 0.05 vs. OVA + Tar 5.
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=. OVA. H-ASD # Tar T3}/ R EH AR 22 st T HY R M

B2 FFE 3 37~ T Tar 5/ B S92 0% i) 2 W . Control A1 Tar 1 26 /> Ui
AR MBEUL TR E %A . H-ASD. H-ASD + Tar 1 1 H-ASD + Tar 5 THULFH
TRERET O BRRAEMREE (BHRFIE). 5 Control #HEL, OVA BT
NFHTRE EEPOBREMIGE, RRERE T >EERERAR. P
FLAH P A 40 fRIE . OVA + Tar 1 THT BN EREHER S OVA BT
PUAHAL. {2 OVA + Tar 5 FH I B T A0 LK H AR M2 2 b BEI5E, URSRIE
K T RE R AL R ERYE . 5 OVA BT HiMtL, H-ASD +OVA 3T
PRODR G0 f 420 P 38 58 B S G T T RS R PR 40 P R 94K 2 40 32 R VR Wi . {ELR: H-ASD
+ OVA + Tar 1 1 H-ASD + OVA + Tar 5 TTF 2 T #R 40 B 38 58 J OB AL
TRERRYERIZN . R0 R 240 b B ERERYE, H H-ASD + OVA + Tar 1
BB X 055 2 e AF b H-ASD + OVA + Tar 5 ¥ 4/ &,

E 2, OVA. H-ASD # Tar :F?TJ’iX‘T/J\ E&Bﬂiﬁﬁr HYAZREW (PAS)
A: Control; B: Tar 1; C: Tar 5; D: OVA; E: OVA + Tar 1; F: OVA + Tar 5; G: H-ASD +

OVA; H: H-ASD + OVA + Tar 1; I: H-ASD + OVA + Tar 5.
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Administrator
矩形


A: Control; B: Tar 1; C: Tar 5; D: OVA; E: OVA + Tar 1; F: OVA + Tar 5; G: H-ASD +

OVA; H: H-ASD + OVA + Tar 1; I: H-ASD + OVA + Tar 5.
79, OVA, H-ASD F Tar FHix}/\j BALF h 4 FF#a{¢ B
FEARENRE

4 2777 BALF # IL-12. KC. MIP-1a fl RANTES HIEAXKXKFE. H
& Control £ F1 & F7KF M 0.34 + 0.22 pg/mI(RANTES) # 30.5 + 5.95 pg/ml(KC).
Tar 1 B Tar 5 BT HRE HEA &KX /LA EAKAKF, H-ASD THHEAET
MIP-1a HI7KF, #t5h, H-ASD + Tar FHUEH EF® T IL-12, KC 1 MIP-1a 7K
¥, RANTES FIREBRABLFREM, HREEREELR I EREX.

OVA A EHRKILX, RANTES &1, 4 1.35+0.43 pg/ml, KC &&, X 63.8
+ 13.1 pg/ml. Tar § OVA B&T AR LMEAKFEENBKBMHAS. BE
H-ASD 71 OVA RIRFERER T, Tar BT —LHAE TXLMHEAKKFE.

Kl 5 875 T BALF H IL-1B. IL-6. MCP-1 1 MCP-3 (#1%& 4 &i%7KF . Control
HMEBKFLE 037+ 0.37 pg/ml (IL-1B) F] 1.71 £ 0.92 pg/ml (IL-6) Z[&]. Tar

22



FMF IR AE MCP-3 HIK PR T 5. H-ASD FI& 7 MCP-1 #IKF, 15 OVA )
PR T eI R,

OVA AR EEKFAE 0.92 + 0.49 pg/ml (IL-6) ¥ 2.99 + 1.15 pg/ml (MCP-1)
Z I8, Tar 5 OVA BEEAERIFH & T IXUAE A MRIEAKF, $5502 OVA F Tar 5
ECE1ERE, IL-18 KFHF BB ABHE. Tar. H-ASD 5 OVA BR&ERtLFS
TR EAMTXAKF, HH-ASD + OVA + Tar | FEX/LHEARERRN
T,

Kl 6 75 T BALF # IL-4. IL-5. IL-13 f eotaxin FIE A FRIEKTE, iXLE
FIE# B0k I BUHEE A . Control 4 #9%8 /K SEZE 0 (IL-4 1 eotaxin) % 6.38
+£5.01 pg/ml (IL-5) Z[8]. {E&%F OVA THBIEM T, Tar 1 H-ASD T Hixtix JL
FPEE B REZWMA K,

OVA Hph TR, HH/KFLE 0 Ceotaxin) F 16.5 + 6.38 pg/ml (IL-5) ZJ.
Tar 5 OVA BX&THEEF ST IL-5. 1L-13 F eotaxin (IR ARIEAKFE, BEE
KM F) IL-4 F33E - H-ASD 5 OVA BAA 15 th i IL-5 I7KTFM 1.68 + 0.51 pg/ml
EJH#IT 21.5+6.78 pg/ml. £ H-ASD 55 OVA AR T, LPS #H—LF &
TXJLAEBE MK, T, X—{Ef 7 H-ASD + OVA + Tar 1 41t H-ASD + OVA
+Tar S HEAWE.

EAR Y, &4/ BALF % TGF-B 1 IFN-y BR0 2 .
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350
IL-12 .t KC *19ar
300 - . , 300
v
250 - H “% Ty - 250 | . *+t v
E 2% I E 200 [ n
L E ;i !
2 150 T T g 150 :
100 « - 100 s &
. | - T m
50 L - I 50 0 . l I I
,anl | : NERERR]
60.0 14.0 *1§%ay
MIP-1a wt RANTES
50.0 lr . 12,0
40,0 » ] 10.0 -
- I “t&ry = 80
?E”SOO T %}
2 & 60 T T
20.0 " it | u
8§ 40 :
100 T ¢ 8¢ I 20 . T 7
I oy i . pnl
S N ELN LN NS S N B DN BN S NS
RGP P P PP IR PO P P P N PP
o X X X X o X X B ox ox vit v} I} YP v}t
£ R\ K\ ST S\ i\ o § & AF g% P F o
Ll [OERONN SNUN b ol & O O W O 0O
B RS S A
i i

Kl 4, %4/ BALF 1 IL-12. KC. MIP-1a 1 RANTES K& A XKiAK¥
"p <0.05 vs. control; " p < 0.05 vs. Tar 1; *p < 0.05 vs. Tar 5; *p < 0.05 vs. H-ASD; ¢ p < 0.05 vs. H-ASD + Tar 1; ¥ p < 0.05 vs. H-ASD + Tar 5; Tp <
0.05 vs. OVA; “p < 0.05 vs. OVA + Tar 1; 7 p < 0.05 vs. H-ASD + OVA.
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R N

K5, &4/ BALF # IL-1B. IL-6. MCP-1 #1 MCP-3 K1 B Ri&/KF
" p<0.05 vs. control; " p<0.05 vs. Tar 1; ¥ p < 0.05 vs. Tar 5; ¢ p < 0.05 vs. H-ASD; ¥ p < 0.05 vs. H-ASD + Tar 1;  p < 0.05 vs. H-ASD + Tar 5; 1 p <

0.05 vs. OVA; ® p < 0.05 vs. OVA + Tar 1; Y p < 0.05 vs. H-ASD + OVA; £ p < 0.05 vs. H-ASD + OVA + Tar 1.
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6, &4/NE BALF & IL-4, IL-5. IL-13 F1 eotaxin & HRIEKF
" p<0.05 vs. control; ' p < 0.05 vs. Tar ;¥ p < 0.05 vs. Tar 5; ¥ p < 0.05 vs. H-ASD; * p < 0.05 vs. H-ASD + Tar 1; " p < 0.05 vs. H-ASD + Tar 5; Tp<

0.05 vs. OVA; * p < 0.05 vs. OVA +Tar 1; 7 p < 0.05 vs. H-ASD + OVA.
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F.OVA.H-ASD #1 Tar FHi /MR fL 2%  OVA-IgE #1 OVA-IgG1
FIE B0

W& 7 fi7s, 7E controls Tar 1. Tar 5+ H-ASD. H-ASD + Tar 1 #1 H-ASD + Tar
5 RN E] OVA-IgGl. HAZ A OVA-IgGl MRIEKF, LL H-ASD + OVA +
Tar 1 #1%%#, H-ASD+OVA +Tar 5 Z4IRZ, OVA. OVA +Tar 1. OVA+ Tar 5 Al
H-ASD + OVA 7K FA %Y, AL, Z4/0RMmEH&ERNE OVA-IgE.

50.0

"5
450 - T *is#
400 -

~ 350
£ 300-
2 250
(9 200
2 150 .
< 100
O 5o
00 - - - .. ...,
> NSO NS AN N
&< vf’ PP ,04?«‘ &
& ox ox YZ( x o v!( vlt
vg 2 v o Qf’ ¥ o
TR ‘,oo 60
2 5
TR

K7, &4/NRINES OVA-1gGl FIEBEREKFE

"< 0.05 vs. control; T p < 0.05 vs. Tar 1; ¥ p < 0.05 vs. Tar 5; ¥ p < 0.05 vs. H-ASD; * p < 0.05
vs. H-ASD + Tar 1; ¥ p < 0.05 vs. H-ASD + Tar 5.

Wig

A s o BB R B+ ASD b/ Tar 1838 T OVA B30/ B ImivE R T
KA I 2 AE, T BLAS UG BRI Tar HELE S =M PAHs, FFLL, IXAPH45R{EH
AT g2 VAR T Tar BT & B PAHs.

KB RRY, £RFE OVA fERMIZAET, Tar H34E X BALF 40
SARAREF B RARIEEEEW, WARTIRADRIERHEEEAE. A0, H-ASD
HFFREL H-ASD 5 Tar BEA1E AN T /N iR BALF o P PR 40 M B30, JF Tt
= 7 F R A AR % (K 40 R R F 2 KC MIP-1a 1 RANTES UK Thl 640 HF
IL-12 f)/K 7« H-ASD 5 Tar BEEERE R BT £ 3P ERSCUE R MR, X
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Mgk BURSR H-ASD @S R R R AR, BT Tar F2RUHERRAE.

EANE OVA YERIMIAHET, 1 ng M S pg B Tar BT EREAR KA PR 40
FERA 30N, (ErERRIER MU LR, FA Th2 RAMEF IL-5 A IL-13
HAKFEBEE—E LT, EHAHE, XRR OVA 5 Tar e TR FEKBH
Th2 & M.

FERI A H-ASD il OVA {EFII4HT, 1 ug F1 S pg 9 Tar 850 T BALF
R A0 . RERRME RGN AR BRI SE, B 1 pg B Tar b 5 pg £ Tar SERY
SFE T BALF PELMMEF (IL-1B. IL-4. IL-5. IL-6 F1IL-13) FaiLH T

(RANTES. MIP-1a. KC. MCP-1. Eotaxin Fl MCP-3) /KF. /> FRAli4 2%
XA R RS 1 pg M) Tar THHSBHRELE—SEHRETEERN
R R AR RS R L AR AR A, B S pg B Tar (ERIEABE.
Xk BAROR H-ASD 1 Tar BCA1E A G2 MEI OVA Fr it SR/ RATERAE, T H.,
XFpnEIYERZE H-ASD + OVA + Tar | ARINE T,

I Pl ek o 40 T8 A A S N A T bR 2 — ), Bl EReE ER R
RAOREEZBITHEARRE: IL-5 RBELFHE IL-5 KBugft, 1L-5 2EHER
PR AR AR L B EE O MRE 7, 1 IL-13 23k IL-S ki B E
TR RBP4 BhAh, eotaxin XS B0 B TR AR AL E A, g MIP-1c
P A LoD I R S R N R OB BR R A A SR 40, kAT L, AR
H-ASD + OVA + Tar 7 3R Lo 40 i 55 -F AL B 7 B9 7 i Do sl 17 o AR P 4
WA . TRE R A0 R A B R A AT LB T R A, A ILRR
BB KCP B—H, HiRERH RANTES Rl MCP-1 Ri& 5 T LA
SEPER A I, GRS ), B LABC A 1R A BT B BUNAE R 15 T AR
T DB T v B KL A 1 M SOE RAE . IX PP B SE AN SRR R M R A
M, REFEHEP RN . BT R o A cb P A0 Rl 3 Jo R R LA E P A SR
—R ST SE FEHREEY,

IR BT R R E T PAHs 553U S WS RS AL B BOK ST i oK1,
i PAHs B8 AL BUK A B S BUEZEF (nuclear factor, NF) -«xB Fl5 3
JRAEALE (N, T XS SUBOR N E FAERER M . B
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TR G FROERBETEEEERAY, K& TAE L4, IL-5. IL-10.
IL-13. KC. RANTES. MIP-la. MCP-3. hi-EW40LET FIB A F (granulocyte-
macrophage colony stimulating factor, GM-CSF ), TNF-a, 41 8] &5 Bt 4 F

(intercellular adhesion molecule, ICAM) -1 Fifi & 41 FIk5 4> F (vascular cell
adhesion molecule, VCAM) -1, Z£ 4B, %} F H-ASD + OVA, H-ASD
+ OVA + Tar B A{EFI 41 IL-4. IL-5. IL-13. RANTES. KC. MIP-1a & MCP-3
FERAMREHR R, TAXLRFERN Tar th 3 H W, X [a]E LT PAHs,
BTl Tar Fr& B PAHs BT ABFEIXEE RAES FRIEF BN FHOME 2 EE EE/E
H.

S 75, £ OVA H1 H-ASD RIS FEZEMIAME R, 1 ug A1 5 pg 9 Tar TFEH
BIE TR S OVA-IgGl. Stevens %A PAHs & &7 F 8L mHLE S Bk 3t
BALB/c /P R#HIT T, 4R MKMIIAENEIE OVA BRI ERIERRE, RN 4R
H OVA-IgG1 M B A EIY. FEE R 1gG1 W LU wE B R 4 R T 1 Foy
RIT S A HBBRCY, BAU MRBEE R T S G . OS850 ER
PR IR, S BOE R 40 M98 07 R0 7 S DO, BRI, OVA-IgG 7E H-ASD
+ OVA + Tar JNRIRHPE B LK 4l 3% 2 iE PR BT EMER.

7Zie
ABTFHI S RAUERH, ASD LBTHEER) Tar A4 F1 H-ASD BES4EF, Wl 7+
e Th2 5 R F RPUEES S B3R BBl OVA S i11/h BAUE 45,
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X
[E BT RE T B8 % BEFN L2 hn #4078 4 7 ¥ 510 4 TR 49 X5
BERFSHANRSEXERNMEER

p ¥ 3

Al

VTSR, BT LHPEAKmE, PeREAMERE, HhRETREL
FAEE T E R A T M b BRI (Asian sand dust, ASD) FEY HBIHRE
RS, iRE S . BAMERS R, K AR EEMNRREZHZETH
WITERRE. WATWFPTIRT, ASD J40 A 5IPR R ER REARRS KK
ABHFET- &I A 54 ), 5 — e R K B ASD FE 5 AR LE BE PR R
GERERIE hnA P T,

EEXRMIFRER ASD WLLSB M R AEA S, Yang F48H T REES
& &4t 1996 FF 2001 F L RMRAEFRMERAHSIR, SRR,
XJLFERAE 54 RGERELE, BHKESEDLRRAEGSE 2 RECFRIEMT
8%, 1T LN 990 938 hn 2 B2 A IR+ A 8 1 ) S A Al TR BUREAY (particles
with an aerodynamic diameter of less than 10um, PM;o) KERIF+& . Bell ZHHIFR
B8R, WARRBR, K5 PMo KEEIEM 28pg/m®, BERE A BLR 3
M 4.8% (95% CI %5 0.71%~8.38) ),

HATUARG IR R B ASD RTLAMIEISRE E (ovalbumin, OVA) 55 ) iling B
YERL A MU 250, T4 ASD 7E 360°C IN#ER B4 FUKIE G 15 2 M £ i ASD
(heat-ASD, H-ASD) ¥ A6 SER MBS, HEILRATHEN, KT ASD AL
ToHH URT B R v e v 40 e 28 2 A R —EVEF . ASD BRI H LA
ZEAEEA F, RS AR, Ak, S0, SRS E SRR,
{H7E ASD KR EE i, MAMRXAE Y, AmESHNR. MR
THR th R &R B F 3L EUO1), ASD R B MBI BS 2 B (lipopolysaccharide,
LPS) V54, XRFEZRKIAMEN —F MBS S, HHEHRANETE. —L85R
ITRFRR SR, JLEREP AT RKTS b i &4 2 K0, mn
B, HAh—H R R A SRR RS BN R LB RN A A XS FIRE Ry fr

jilll
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TEREREMXY Y, S RNEREEAESN, HRIOE, SR
MEFIEK LPS S{RHEAVAXTAE M R4 Th2 PR, TR &R LPS H14
23 Thl KM Y, BRAITBEMBIRERME, B4 LPS Y ASD LES &4
FERT ASD Xt/ Ui FR Atk 451 41 M 1 255 £ I B A P B SR 14%)., TR, O TR 9T ASD
PARFIZKEHR) LPS ISHRAZET S ASD InfEIifirg Bt 40 M b 2 el AR, 3’AT]
BT T AR, WER T IEFIER LPS F1/5% H-ASD 5t OVA 55 i i mg B ok 40 il
W RE R IR EF .

MRS
— FERH

Diff-Quik #4f2% (International Reagents, Kobe, Japan)

F140 /v (interleukin, IL) -1B+ IL-4. IL-6. IL-13. IL-17A. T-#£ % (Interferon,
IFN) -y, fFAMMEALE T (Keratinocyte chemoattractant, KC). [HIBIRZEE T

(Tumor necrosis factor, TNF) -a., ¥4k K FF (Transforming growth factor, TGF)

B FERRVER M MAAILIN T Ceotaxin). AL MAELES (monocyte chemotactic
protein, MCP) -1. B4 L K fEHE H (Macrophage inflammatory protein, MIP) -1a.
ZROETIEE T @ FIEF 2 WHEF (Regulated upon activation normal T cell
expressed and presumably secreted, RANTES) 5§ BE /@ fH K36 (enzyme-linked
immunosorbent assay, ELISA) A 7& (R&D Systems Inc., MN, USA).

IL-5 F0 IL-12 ELISA iX7#& (Endogen, Inc., MA, USA)

MCP-3 ELISA i7l& (Bender MedSystems Inc., CA, USA)

i, OVA ¥ i S IRE 1 (OVA-specific immunoglobulin, OVA-Ig) E I
OVA-IgG1 ELISA & (Shibayagi Co., Shibukawa, Japan)

LPS (InvivoGen, CA, USA)

KIEHIHG4F ML (Thermo Scientific, South Logan, UT)

Fi- B WA A7 BB RF (granulocyte-macrophage colony stimulatory factor,
GM-CSF) (PeproTech EC, London, UK)
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=, EEXBMNE

BT hn#8s (SSTR-25K, Isuzu Seisakusho Co., Ltd. Japan)

B## (Nikon Co., Tokyo, Japan)

S S0k AL (Sakura, Tokyo, Japan)

RH-12 B3h[E 2 EE3EE (Sakura, Tokyo, Japan)

EAR4X (Spectrafluor, Tecan, Salzburg, Austria)
=. X8

MHEZ Charles River A &I 6 EHEYE BALB/c /M, RN 23°C. &
JE4 55-70%. B (12W12h) ZHHEEBENHERFE—FBE, Wikl 168 R
TAERKRER/ERERDR, TRER.
/4. ASD #ZALbERH LPS

KL FTA ASD AR UE T 5 4 B R il B, S HIEEH. i ASD
FE L TR S AT AEZE 3.9 um &b, FrP I EHLAL S .36 : 51.6% Si0,, 14.3% ALO;,
5.5% Fe;03, 1.3% NayO, 9.6% CaCO;3, 0.6% CaO, 2.5% MgO, 0.7% TiO, 1 2.6%
K0, BU#B 4> ASD Kf dh7E LT I8 h 42 360°C It 30 04 Ki& TR+ I8
HYIRMEOEEYR (RS, HERENEEYS), B3 T RRKBFEHN
H-ASD. #BE4E K LPS T InvivoGen A F.
3. XRHPES

¥ 168 RN BALB/c MRBENL A 12 4 (B4 14 ), SEMRU 4%=
RARLHHRM)E, 2GBTS T HINKEER (BEMA 0.9%874: 3 #HhK AL
BT, A THERN 01 ml/R): A (Control, X4 FAHEEAK): LPS1 (1 ng
LPS); LPS 10 (10 ng LPS); H-ASD (0.1 mg H-ASD); H-ASD +LPS 1 (0.1 mg
H-ASD 1 1 ng LPS); H-ASD + LPS 10 (0.1 mg H-ASD Fli 10 ng LPS); OVA (2 pg
OVA); OVA+LPS 1 (2 pg OVA 1 1 ng LPS); OVA+LPS 10 (2 pg OVA 1 10 ng
LPS); H-ASD + OVA (2 pg OVA i1 0.1 mg H-ASD); H-ASD + OVA + LPS 1 (2 g
OVA, 0.1 mg H-ASD #1 1 ng LPS); H-ASD + OVA + LPS 10 (2 pg OVA, 0.1 mg
H-ASD M 10 ng LPS). |HAFTTH—K, —HFH 4K, L8R, 3)4 8 b
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T

R
75 MBAFMZSEMBERA (bronchoalveolar lavage fluids,

BALF) X&

B ERRARIER 8 RANRAT R MAYE BALF. #/RAKEL
ZRREBR S, OEEIL, 3500 mpm B0 2 min, I, -80°C HNFEAIKEE PR
7, ATFRMME TR OVA R RMEHIEMRIE . ORERM G, FEBE, A 0.8ml
37°C Jow A 3 £ /K B/ A8 2 IR, W% BALF (£ 1.6 ml), 4°C 1500 rpm &
£ 10 min. B EWEW, -80°C HIBRERUKFEP IR, M THI BALF 40 F+ 0
e FFREARE,
+. ZEHPRFERLER

FAERAM TS 6 LAABATHESN. BUNRMERE T 10%H /R
DAREMES, W 2EE, HHUEIR 2 mm KAMRR, FASEHE, HlE
B3 um BRIV . HE J 68, /5 00 SENF IR b A s ] JC v P B0 1A A 201 i A ok £ 240 i
BHEDL: PAS PAFEUWEIAE EEAFREROBEE . N BRE R4
) Fr b PR o B S RE A AN b R A AT RS AT . PRI IE HR i i ke 40 i
HEARRE SR AR X RE PR A RS, S%mT: 0, BE
AR 1, MHEN: 2, BETWN: 3, TERN: 4, PEELN,; 5, TF
B FHERIEERBET 20% LU K08 BRI R 40 IR CLA0 MR B AU
£ Rz AR 20%HR A0 I AE s AR FR B R T 21-40% 148 B2 4t hr 40 et vk £
MR BT LR 21-40%F0R A 58 P REAIESEHBT 41-60%
AT TR A 4 LD 8 2 R R B R R 41-60% AR AR A0 A 8 4 oh EL Ay
IR TERBT 61-80% 0 B PEHi 41 fL A0k L0 iR A el S R 61-80%
AR MO B ARAE B T 80% L - frm ek ket 40 fd 0 bk (20 4 fed 37
B E R 80% LA EFRR 4N g 021,

J\. BALF H 4Bt 51 .

# BALF B0 JE B EITTERE T 100 pl A FRE KT, SIRAREBWE, 5L

8T I o 0 RS BT B R A . AR R A O — E R AR, T
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LRGNNSR C®RANL, 1500 rpm B0 10 min, HIRAMERA, FH
Diff-Quik Rfaf5, ZHME FTWUEHEERMIM. PIERGH. FERR IR0 A
B4, Diff-Quik R B PRIT

(D g $l&TsE, KEPRE, 5+ aRTE:

(2) IR 8 Diff-Quik FEHF 65, WM B FRAKER B LR
FE R E W

(3) MR HBRA Diff-Quik BB [ 7 14 s, BRPHRH E L THRKEKL
LA =2 RIS EHR 1

(4) M F RN Diff-Quik @B I+ 12 s, HRMRA EH Y TRALK L
PABR 2 ZRMP AR

(5) MBAUKBZTEAI SR F 10-15s, DBREZ RGP EH;

(6) ¥AMMR A BHILLEBRKS, TP ERTHE.

/.. BALF HeYZHRaE FFuis 1k i 40 M B F Ao 4 )

% FH ELISA B &80 BALF 41 E 7 ABLEFHEARE . HPgam
A7 €45 IL-1B. IL-4. IL-5. IL-6. IL-12. IL-13. IL-17A. TNF-a. IFN-y 1 TGF-B,
AL i R .5 KC. MCP-1. MCP-3. MIP-la. RANTES 1 eotaxin. IL-1p.
IL-4. IL-6, IL-13. IL-17A. TNF-a.. IFN-y. TGF-B. KC. MCP-1. MIP-1a. RANTES
M eotaxin W E I B AL TRAT -

(D M, HEERFRRS, DERAT=EXEREE, L4 m
F LRI

(2) AR For B it BB 25 B 3R IR 4R 3K

(3) RN SOpl FURRREMR, MIFFAESRAR AR Sopl, BN, B4efRfE, «BER
& 2h;

(4) FVEtRHIEESS 5 K, Bkt SFLIMPERE 400 ul;

(5) VEHHUR 2 0E BRI B T, AL &4 100ul, # bFi,
BREWRHRY, FRBE 2h; .

(6) HIVERMLIES 51k, BREts, TIIMVLHEBE 400 ul;

(7)) BEARHUR LR BRI E D F K, BALINEDEIK 100 ul, #0EK 4L
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& 30 min;

(8) Il S {F LR 100 ul, FRFHRS;

(9) 30 min Z P FIEEFRXTE 450, 550nm AR 2 & FLET OD {H.

IL-5 W2 R B AR SBINT

(D FEAH, BIrERFIRSRY, AERERERHR, Uer=tm
B LR E;

(2) MIEFFRIRE SMBEAE S TR AR AL

(3) Fflin soul IR, InbsdE. £E& sopl, M, BEWRE, 37CHK
& 2h;

(4) RVEHVLYEE: 5 K, BFLINYEEE 400 ul;

(5) BILNGEY 1000, HE, BERE, 37CHHE 1h;

(6) MIUEARPLPES: 5 I, BILINBEGRA 400 ul;

(7 BILIRYER 100 ul, FiEE4E 30 min;

(8) LN NVAF 1L 100 ul, PRFHESD;

(9) 30 min Z W FIEEFRAXHEE 450, 550 nm i K 4 2 & FLI OD fi.

IL-12 JUE R B AR DRI T .

(D) AR B AERAANARTRS, RBP4 KEBRRE, URr=4m
P ERHRZES

(2) ARIEFFIRE GBS 5 T 7 AR 5 3

(3) FALI0 s0pl MR, InbndE. B soul, R, BEAHE, FE 1k

(4) R HLEE: 5 K, SFLINMYEEWE 400 ul;

(5) FILmAEREPTA 1000, B, B2HEE, SEE L

(6) HPLHRHLBLE: 51k, BFLINVEEH 400 ul;

(7 TN BT F AL BRI BE B SR A BB i 100 ul, 5 3EURCE 30 min;

(8) MIVEMHLVES 5 K, BFLIMPLERE 400 ul;

(9) BFLINEDE R 100ul, FEIREELL 30 min;

(10) BALINRRAF 1E 100 ul, PRGBS,

(11) 30 min Z P9 FBEARAXTE 450, 550 nm A ALM 2 & FLIF OD (4.

35



MCP-3 JllE 1 AR TIN T -

(D) A, BHERFRMRS, MEBEEREREER, URr~dm
B ERNRE;

(2) ARIEAFRIRE BB R PT R IR E

(3) FRAEFLEFLIN 150ul MIZERKE BRI P EIbrES, H#mfLEn 100p
ZENBK;

(4) FERRFLETLn sopl 8, B, BRHER, ZEHEBE 3h;

(5) FBEARMEES 5 K, FIRELINYEERK 400 ul;

(6) BILIEMEH 100 ul, FREEAL 10 min;

(7) LR FAF 1B 100 ul, RHBIRST;

(8) 30 min 2. P4 FI BB FRAXAE 450nm #4852 &L OD 1.
+. OVA-IgE #1 OVA-IgG1 ik a4 M|

i OVA-IgE 1 OVA-IgG1 ELISA 7&K I fu 7 ' /) OVA-IgE Ml OVA-IgGl
ik, MRATLI U, HADRIT.

(1) R 5 Ik, 400 ul/EAL;

(2) ke BILS RIIFRHER A IAE S 10 ul, TEAEGRE, B
R5, Bebaiiin ba, EWKRM 1 h;

(3) BEM 5 1K, 400 ul/&F1L;

(4) BFLINEE9 100ul, =F& 30 min;

(5) ¥EMR S ik, 400 ul/E1L;

(6) HFLINAR G 100ul, FHEEALHUE 20 min;

(7) BN IER 100ul, kR

(8) FAEGARXAE 450 nm A (R 620nm) W& & fL OD {H.

WA SR, 5+ OVA-IgE, 1U X 1.3 ng ) OVA-IgE Hitk: X T
OVA-1gGl, 1U % 160 ng ) OVA-IgG1 Hifk.

+—. SBEEFDREBHEFRENEREMI (bone marrow-derived

macrophages, BMDMs )
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PR (wildtype, WT). Toll #5324k (Toll like receptor, TLR) 2 &R .
TLR4 FERIRRR . BERE 4L F (myeloid differentiation factor 88, MyD88) A
BB/ (BALB/c /MRER) MF Oriental Bioservice Inc. (Kyoto, Japan). /M,
8 JARRHT LTSS, SyElcE, F Hanks WrP¥EE 88, 53 BMDMs ¥5HF44H
EERER/MBERKIEN 10%A4- 05K RPMI 1, ERIFEHIE 0 KMSP 3 RinA
10 ng/ml ) GM-CSF. ¥53% 6 KJG, MMNsEE, 4 LS RE%4FE, hanks Pi—
i, DA 0.02%H EDTA 5 ml/IIL, 4RJ5 & F B2 H) BMDMs, #HIKE RS 3 x 10°
cells/ml, FFHEME] 24 FLHRK L, 1 mU/FL, LLPBS 3% LPS (KM 4 0.1 pg/ml) #%
7 12h, Wk BV, &S5 H Elisa VAR LB R P AAE RSB E T,
+=. MAREF AP AR T IE L B T

SRR S BB, T Blisa WA 041 3% 574 1L-6 .MCP-1.MIP-1a 1 TNF-o
S RE T RELEAE T,

T=. GitESH

ARG SPSS Statistics Client 21 i1 2 AEHEAT SHT, 513 45 52 FSE 13
+ WHERER, RAREE T ES R R R EAN R EOR, YA ERE
BRI R XA, KA Tukey B ITHBILLE, p<0.05 BHELH2EE L,

&R
— LPS +FxEEE /R BMDMs 325 & b B E Fiiadk

A-FRIERF I
B 8 W TRshsiit, LPS FIBMSEREER /N BMDMs J&, ANk Fiicp
MM F ARSI E F &L, WT R IL-6. MCP-1. MIP-1a fl TNF-0 BE %
KT 5 8, HH R AR EY MIP-10 4 136 + 19.4 pg/ml, B 11 1L-6 /K& 31 T 2,080
+297 pg/mls TLR2 FEH#RR /M, MIP-1o 4 96.0 + 16.0 pg/ml, 1L-6 53T 1,763
+ 223 pg/ml. MyD88 FEIKEERR /N B A BMDMs 5555 i o 1 #3024 -5- (9 MIP-10
(5.57 £ 1.20 pg/ml) 1 TNF-a (10.4 + 10.4 pg/ml). % J7ifii, IL-6 F1 TNF-o 75
TLRA-/-ZFIRER /I B BMDMs B3R AR M B, 1 FL IL-6 45 MyD88 5[
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FiBR/ BB BMDMSs B3RP A A 2

2500 800
700 -
2000 - = 00
? %, 500
31500 2
K=Y ~ 400 -
)
© 1000 o 300 -
= Q
= 200 -
500 + =
100
0 4 . . 0 i
TLR2/  TLR&- MyD88-/- TLR24- TLR4-I Myoss )
180 1,000 -
160 900
= 140 - - B00
?E” 120 E 0
800
2 100 2 w00
- &
- 80 T 400
- 2 300 -
= 4 200
20 - 100
0 0
TLR24- TLR4—I MyDBB-I TLR2-- TLR&-- myosa -

Kl 8, LPS FTixf /i BMDMs 55 7R 40 fiu I8 1 a0 R 1 0k 1 5% )

"p<0.05vs. WT; ' p<0.05 vs. TLR2-/-.

—. OVA. H-ASD #1 LPS F7ixi/Ni& BALF 45> 15 895209

Kl 9 87~ T BALF 455 A 4R L . Control 1] BALF H 3 A& A rg Bt
A, EMEAIBETIA (12.6 £ 1.89) x10% LPS 1 F1LPS 10 TS SHMEE
MR A BT T 168%F1 137%. T H 5 H-ASD BAA{ERIES, LPS 11 LPS 10 B
ER T BV, ThrERI R B R R, (EXTE R SR
TR, OVA PR fE R A I LM At e — i8R, BRESE LS LPS
1 8L LPS 10 BRI, X)L S #E 5 000, 10 B4 H-ASD + LPS
1 5L H-ASD + LPS 10 5 OVA Bk & 1E AR, XJLFHR S S 4R 818 T, X
o 38 0 5k 2 SR b L 20 e 2 3 AR AR (K 5K R, (EL #E g R Y b 40
WEA IR .
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70.0 100.0 .
Macrophages 000 - Neutrophils rieg,
: g : >
~ B60.0 ) *i§aPye
& . g, 800
~ 500 - |
X wo X 1000
= 400 ? T 600 -
E ) * * *§&a 5 50.0 .- .T§a17
€ 300 2 *t§ pal
£ 30 E 400
= =
S 200 . € 300 -
@ - ‘© 200
O 100 O
100 i .
0.0 . . . Q.0 o - st SOy J...... i e . ...
7. . . e
% Eosinophils *§&ue 890 | ymphocytes *§&aty
6.00 [
S 500 by G
- T -~
£ 200 X
p— [
2 2
g £
2 2
© o]
O &)

K 9, OVA. H-ASD #1 LPS F¥xf /i BALF 7 48 g 43 fii () 52 el
" p <0.05 vs. control; ' p < 0.05 vs. LPS 1; ¥ p < 0.05 vs. LPS 10; * p < 0.05 vs. H-ASD; ® p < 0,05 vs. H-ASD + LPS 1; ¥ p < 0.05 vs. H-ASD + LPS

10; “ p < 0.05 vs. OVA; 1 p < 0.05 vs. OVA + LPS 1;” p < 0.05 vs. OVA+ LPS 10;” p < 0.05 vs. H-ASD + OVA; * p < 0.05 vs. H-ASD + OVA + LPS 1.
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=+ OVA. H-ASD 1 LPS FFxt\R BB Hm IR ol 3 B9 220

B 10 BT OVA. H-ASD 1 LPS FHAT B/ BAHEMH BRI . 5
Control #Et, LPS 1. LPS 10. H-ASD F H-ASD + LPS 1 FFiffi - BAHA L) 1
ERM M —E R, M 0.25+£0.11(LPS 1)%) 0.58 + 0.08(H-ASD + LPS
D), FIREREMRAMZREMN, M 0.17+0.11 (LPS 1, LPS 10, H-ASD) % 0.25
+0.11 (H-ASD + LPS 1), HHREZHIERER MM, H-ASD + LPS 10. OVA.
OVA +LPS 1. OVA+ LPS 10 #1 H-ASD + OVA F i/ A L) H g Rt i
A M EMREFAOCRG A BRI RN, PSR R B AT ik 0.25 +
0.11, FRIR 40 L B = I iX 1.67 £ 0.25.H-ASD + OVA + LPS 1 H1H-ASD + OVA + LPS
10 TIEAARA M (325 +0.11 F12.75+0.21) BERSMERI 401 (2.92 £ 0.15 I 2.50
+£0.18) FIHKEGIML (3.42+0.15 F13.08 £ 0.20) #PEASIEINT, wHAEI L,
KPP AL TE LPS FIRHEA4 (H-ASD + OVA + LPS 1)k LPS FIEH &
41 (H-ASD +OVA+LPS 10) ¥ HBE.

B 11 FBE 12 3875 7 LPS %3/ BUIG 50 B 228 B 20 - Control 4 58 I 2% 3|4
B, LPS 1 A LPS 10 TH S8 T @R rh Pk g i e, if
H-ASD + LPS 1 #1 H-ASD + LPS 10 530 7 #Ui& _E fz h AIR 40 M 42 B 10, SE0
BT RBIP AR R PR AR . OVA HI TS 3 T S8 b 5 P FR R 48 i
FESNE, DARASGERB T W B RIS . P tohs 40 Ao R 40 52 B 98 . OVA +
LPS 1 TR SRR HE S OVA Bt FFAEML. SKRimHxF OVA + LPS
1, OVA+LPS 10 THHT BN UCETEE. H-ASD + OVA 85 T4
B PESE B SRR T T R A T R S A SR B . {HR: H-ASD + OVA +
LPS 1 fil H-ASD + OVA + LPS 10 -F Fil G2 T ¥tk 40 Mo o BE S840 B S G KE B R P
VEALA L ok 0 R B A b £ TE R, I H H-ASD + OVA + LPS 1 Bt
FHIX L KA L H-ASD + OVA + LPS 10 i 4" &,
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350 Eosinophils “§&aty 00 Lymphocytes ¥ §&afy

3.00 350
: F '/
250 T 300
250
2.00
2.00
1.50
il 1.50
1.00 100 -
0.50 i i i 0.50
0.00 N : 0.00

4.00
Goblet cells
350 #HE&aTy

Score
Score

3.00

2.50
2.00

Score

1.80
1.00
0.50
0.00

K 10, OVA. H-ASD 1 LPS F 150/ 55 5 3 O 5 VP 40
* p<0.05 vs. control; T p < 0.05 vs. LPS 1; ¥ p < 0.05 vs. LPS 10; * p < 0.05 vs. H-ASD; ® p < 0.05 vs. H-ASD + LPS 1; * p < 0.05 vs. H-ASD + LPS

10;“ p < 0.05 vs. OVA; 1 p < 0.05 vs. OVA+ LPS Ep <0.05 vs. OVA+ LPS 10; " p < 0.05 vs. H-ASD + OVA.

41



A

_h’&*“)} :
K” %-

'

C - v

e -thx

s T g, 4(\.‘-»\

& 11, OVA. -ASD 1 LPS FHixt Eﬂﬂﬂiﬁrﬁf“ EEHEEKJ%HI‘J (PAS)
A: Control; B: LPS 1; C: LPS 10; D: H-ASD; E: H-ASD + LPS 1; F: H-ASD + LPS 10; G: OVA; H: OVA +LPS 1; I: OVA+ LPS 10; J: H-ASD +

OVA; K: H-ASD + OVA +LPS 1; L: H-ASD + OVA +LPS 10.
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A: Control; B: LPS 1; C: LPS 10; D: H-ASD; E: H-ASD + LPS 1; F: H-ASD + LPS 10; G: OVA; H: OVA + LPS 1; I: OVA+ LPS 10; J: H-ASD +

OVA; K: H-ASD + OVA +LPS 1; L: H-ASD + OVA +LPS 10.
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M. OVA, H-ASD #1 LPS FFix/h@ BALF 4R E FFatafk
BfFEQFRENZNG

13 275 7 BALF ¥ IL-12. KC. MCP-1 fl RANTES FEARIEKFE. H
& Control AFIEEKFEM 0 (IL-12) F22.8 + 1.27 pg/ml (KC). LPS 1 HfhF
REHEWHEA SX/UHEAKKTF, HLPS 10 THRKEABRAHE—MN 514+
1.28 pg/ml (MCP-1) %] 145 + 32.5 pg/ml (IL-12). H-ASD THRAEF & T IL-12+
KC HI MCP-1. H-ASD + LPS FM @Ft& T A EAKKT, 4572 H-ASD +
LPS 10, f# IL-12 RIEWMT 99%, RANTES FEHMT 1179%.

OVA BB TIRAH M E FRIA, MCP-1 &K, K 1.39+0.52 pg/ml, KC &,
A 25.8+4.17 pg/ml. LPS 5 OVA Bt & T LM EAKFEREREEA .
£ H-ASD fl OVA R fFZERELL T, 0N LPS, X JLFRER ([ K P th 2578 K
HItE.

14 75 T BALF ' IL-1B. IL-6.MIP-1a F1 TNF-o. {5 H % 157K F . Control
AWM EHEKF O (TNF-a) %] 7.82+3.17 pg/ml (IL-1p) ZIal. LPS FIFFiFHIE
o TS T X UM E (117K H-ASD 5718 T XL B /I7KF, {2 OVA
HFE T EMNKMFRE. H-ASD BT IL-18 /KL Control F & T 218%.
LPS 10 5 H-ASD Bt&Fff IL-6 Fr = T 327%, 18 LPS 1 5 H-ASD B4 FRin
FET IL-6 BE TR (11%).

OVA HAKJEF /K 0 (TNF-a) % 2.31+0.51 pg/ml (IL-1B) Zfa). LPS 10
55 OVA RS 1ERME IL-1B #97KF M 2.31 £ 0.51 pg/ml EFHE] T 5.92 + 0.82 pg/ml,
B LPS 1 5 OVA RAERINMER FREIT 1.79 £ 0.44 pg/ml. 7t H-ASD 1 OVA
WMEFERTRR T, LPS F S KT & T I X LM E Bk F, Hh H-ASD
+ OVA + LPS 10 HEYH /K, M 12.3 + 2.3 pg/ml (TNF-a)F] 29.2 + 4.31 pg/mi

(MIP-10), (E& AT B .

B 15 875 7 BALF ' IL-5. IL-13. eotaxin 1 MCP-3 {5 (I RikKF, XLt
EREERIN AR HAFA B Control A HIE HKFLE 0(IL-13) F 6.76 + 0.94
pgml (MCP-3) Z[af. {:XJLNEHP, BT H-ASD 4, HAL&HL. MCP-3



7K B, H-ASD 4 K4  3) MCP-3, H-ASD + OVA + LPS 10 f] MCP-3 &i& 65.3
+16.3 pg/ml.

OVA HJh Tz, EAKFEM 1.14 £ 0.38 pg/ml (IL-13) £ 10.8 + 0.87 pg/ml

(MCP-3), A[Jl, OVA E T i X/LMpEaRERERM. LPS 5 OVA BF&F

MHEAST IL-5 KKFE, BEERE/ILMEARNAKENAEES®. HASD §
OVA B4 1R Rt IL-S BI7KFM 1.68 + 0.51 pg/ml EFHE] T 21.5 + 6.78 pg/ml. 7E
H-ASD 5 OVA #fE/ERI&MT, LPS #— S TX/LFEAKFK LA, T
H,IL-5 F IL-13 KSE R T & 7E H-ASD + OVA + LPS 1 41(448%1 302% )t H-ASD
+OVA+LPS 10 4 (211%F1 133%) T AHHE.

16 278 T BALF 1 IL-4 F IL-17A B)3R3i%. B 17 control. LPS 1. LPS 10
A H-ASD 20 #AR AT S o IL-4 FI7KF I 0 3] 2.55 £ 1.52 pg/ml (H-ASD + OVA +
LPS 1), IL-17A HI7K-FM 0 %] 14.6 + 5.14 pg/ml (H-ASD + OVA + LPS 10). X
FEEF7F H-ASD + LPS 1. OVA. OVA + LPS 1 fil H-ASD + OVA A {L%H B2
Fik, {BREWLUEH H-ASD 5 LPS fBX&1EF B B3 T EMEE.,

AT, &2/ & BALF 5 TGF-B F1 IFN-y ¥/ &K M3,
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] 200 * s Y':M}
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E 200 B “t wig¥ 150
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100 o
50 50 I
120 *g 60
MCP-1 | sy RANTES 5

*t§HaPyL

B 13, %4/ BALF 9 IL-12. KC. MCP-1 1 RANTES H1& A&RIEKT
* p < 0.05 vs. control; T p < 0.05 vs. LPS 1; % p < 0.05 vs. LPS 10; ¥ p < 0.05 vs. H-ASD; * p < 0.05 vs. H-ASD + LPS 1; " p < 0.05 vs. H-ASD + LPS

10; °p < 0.05 vs. OVA; ' p < 0.05 vs. OVA + LPS 1;# p < 0.05 vs. OVA + LPS 10; " p < 0.05 vs. H-ASD + OVA; £ p < 0.05 vs. H-ASD + OVA+LPS 1.
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350 |L—1{3 16.0

iL-6 *1§uby
30.0 * 14.0
El B #t
250 "'m m 120 "
E 20.0 £ 100 *ta
g . 2 o0
15.0 i§Fo
& 6.0
. 7 . §
pe 4.0
X - 0.0 L i . o e . g . U

TNF-a *1§apys

pg/mi
pg/mi
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RFET LPS B\ A2 SR & EMMBIN — 4 BERBREENY, Hi,
LPS 5% ASD ff B &I B if RN E . DR HRER I, LR ER T,
TLR2 KA 4K Pam3Cys 5 OVA BEA1EFISI A T OVA M3k Th2 K% ik fr,
BT % AL 289 LPS #RRH TLR2 MIRLE, FUERLRIRIMER TES
AR LPS. FEMATHN LR 6r, HATEH WT. TLR2 #HER. TLR4 HEH
BB, A1 MyD88 Ak /N BMDMs BiA T XM A M LPS £27F R
i TLR4 BAEA. EME 1 BRMIEE, XA LPS A4xt TLR2 BEEGR /R
BMDMs 74 fBH-F (TNF-a I IL-6) F=2E& W, {HX} TLR4 BEEEREK/NMEI
BMDMs 7340+ M . LURT BB FTAE BT AR IR (0.1 pg) #9 LPS &3%
5% OVA HR M/ R Th2 B8 R 5E, MRAB&EFE (10 pg, 100 pg) # LPS J5,
CEURKSER S S Thl R,

fEHRHE OVA ERBI&M T, 10 ng LPS M {E R 65 5 20 BALF ki 40 i
BRI, 1 ng LPS WIYEM %S9, A, 7EH H-ASDEAM%&H4 T, 10 ng LPS
Tl BALF fPeb R4 i 82 800, JEAEE 12K 4 it IL-12. RANTES. MCP-1.
IL-6 F1 TNF-a KT F & WEKAE AT, 10 ng LPS BFH T FENZXRE LM
filivfs 5, IXeE4E Riom H-ASD @i A& R K BKF, mEl T LPS ¥ FHAh
HAIE o

£ OVA fFRMI4H T, 1 ng #0 10 ng {J LPS S T HEMPERI 41 EEFE H .
10 ng ff) LPS SEL T sh ki 40 i h B39 0, FF#EH BALF &R/ R IL-12. KC.
RANTES. MCP-1. IL-6 1 TNF-a /K¢ b F, {B/ Th2 K40 fEF IL-5 A1 IL-13
MI7KFRIE, XK OVA 55 LPS 10 Bk & T FARE S BUR SR Th2 KA.

FEFBT# H-ASD #1 OVA fEF B4 T, 1 ng A1 10 ng 9 LPS 3800 T ki
M IRAERR IR A RIS E. FF02, 10ng M LPS L Ing W LPS FHAEA & T
BALF F{ERMMWEF (IL-1p. IL-6. IL-12. IL-17A F TNF-a) a7
(RANTES. MIP-la. KC. MCP-1. Eotaxin fl MCP-3) #I/KF. X1, Ing KI
LPS FTFT S BB U ——SE R T ErE BRI A R R B
PR MG, LR Th2 BAMEF IL-5 M IL-13 K FRITHS, 33 10 ng
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1 LPS BI{EFIE AU 8. X327/~ H-ASD 71 OVA 55 1 ng LPS BR&S1ERIAT SER
Th2 KR H 5 10 ng LPS BAA{ERI BT SBUN The RELTER. 7ESEHITTFH, Th2
K4 MR T 5 T+ R ER YR 4 A S 4L F (eotaxin A MCP-3) — ke il
TRERRAE R AN RIS SRR

& ERTA, H-ASD FEMBIERBER TR T — M EXMAR. BRI
f 5 i o e pOZE AU A ). RS R ML AN R R I B R, R
TR, S B B SRR, X T RS InE R O AERDY. Th
AR AF VAR TL-5 AT ASESE RN BOS RSB AL ML, [L-13 E3GE AT LRI B 4
M5 WU R RAESLADY, E SRR A RURE R A B A B, IS B L
B RIARR A Y. R, BXCE YRR S B A CES AT RE R B TR T R
RS S B AE . SRR NE RN AN, ERER
FERI A, S TRIE R IL-17A Stk G B <0E 488 b Pk 4l R R
Rt Y.

TLR £— 4RIk, i hEhREZERMAD). KATEM, TLR4
£ LPS k. LIEM AR B ERER LPS WLLSRBHLAST OVA 724k
TLR4 #&#iPE Th2 R %, iff B LPS FIiX—7E AR i@it MyD8s A S,
FEABF P, MHE R N K35 T AT RE R BT TLR4RE TR SR, A2 TLR2
AR, BRIV LR MG RER, RAVPTEHE LPS $ARRE TLR2
IR

HAUH OVA fFIEEMIZME T, 1 ng f1 10 ng LPS #EARAES| KB B K Th2 KMV,
{H7E OVA fl H-ASD FIRffFEMI4&AF T, XBASFIER LPS, #5702 1 ng 1) LPS
BERIRT Th2 KN . XA fg 2l MyD88 #iFE T TLR4 KEMEHIE T i@ 3
;. AL OVA BTHFE, KFEM LPS #BKRF ST Thl Z40 M EF IFN-y
Rik, ERFEFIER LPS ARFSIK Thl RNMMIAES . IFN-y C#kiRkE#T L
/N AR N RS, R, BRATTHEN, R/ TFN-y fOFeI B 45 4 AE fis
5] F Th2 By = S HOAL. 48T, AT BBR 70K BE SR 2 88 B PERIR R RE H-ASD 7£
1858 Th2 NP PER . BATLLAARSb IR C LR, £ LPS A&,
H-ASD 7 n] LA A T &2k B F ICR /) R BMDMs B 43 W i 2 AEA it
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W, £ MATRIR AR, H-ASD 1 LPS BEA FHUMEI T PEhi gtk R AE, &
F+# T BALF R AEN FRAIAKTF . B H-ASD F TLR4 {5 S8 B I T R MR
RN, E R BRI Nl 82 g1k Th2 MXAEN R R M. RE
FEAMFH, BIE Th MR AR, EERKE. ERFE LPS fFENLH
T, H-ASD aILABI RESIMIR N .. EELKAMAE—REMKE, REFE—
—RE R TBUMM 2, H-ASD #&AFLEA 2k B> 60,

FH—7iH, #£ OVA 1 H-ASD R TFEERA&H T, 1ng B LPS FHHET &
T3 OVA-IgE M 1gGl. XFFEIER S5 ILR-&F MY RSN The kRNF
Ko WS BURRIBHE = R R LA T RE S R R IS4, Rk SR AT LA
BT 1gE A+ SAEA LN BRI B, S B Rt 1gG1 AT LUE g BR vk 4 2k
[f Foy RIL ZAAE BRI, Kk, $iik¢E H-ASD + OVA + LPS fnJil fivg i
ViR AH 3% 2 AE b R EEMEA.

S

AWFFILE BAEH, 7 OVA M H-ASD 7EZERISF T, ASD ERTHE M
LPS B nimBEd Bt 28 . i HIXAER Al a2 2t TLR4 KBIERI{E SE N5
M. HufHFRME RIERBET5H LPS 9 ASD AR AF L EREMS 1 —A
VERREER.
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AR URAARFRNER . I ASD FRIG Tor, MERFMEN Tar &
WBL5 H-ASD BEATERIR OVA SN RATESRMIER: [FIRSRA B8
LPS, WA EAIHMES H-ASD BATEFR OVA %S/ B VEAERIER,
M ASD SFHIFBS R OVA ¥ S /D Bl SO MW RIHUE, A
KIS TR R
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wia L. FREREERIEH. SRS EHANE, T HEKEIHE (peak
expiratory flow rate, PEFR) [ 2B A T, PEFR 180 EREP4*. PEFR 2
I 3 I — AN B AR, BB S a kT 107 B LR RER:
PM,s F1 PMyo BI A IKE 5 A RS UH RZE=RAM PEFR A¥ERFEHR
BRIFUAR, H PMys 3t )LE PEFR fH KISt PM, 5552,

(=) PIEDM

BT 3k LIRS IR R B RS, KIS R 450 ol UL S Bb s i
B4 AR RA, AR TERES) P RIARA LR A, JFEE A ¥
BT R E LU 2 T 44k 0 E B . BIEE + Mg b, T8
Bt AARARAL . BREBAM. WA, AKRLM. SR, BITAM. At
R TAN . B LM, MRS EE S0 K, M. PR R e e i A
W, BRI KRG, WEZNhES., 2Rt ERET AR ™E
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K AT By TSR RIE . Policard 25T 1952 SET Bs B vb & RAHT A
BEIRRILT 3 Blbsaiti®™, pE, 7S e X gk g i T b b
(30321 2 [ 3R 35 53 1t %) H 7 b b X T R B2 1S AR B MDA R T, A 395 1
FBERAPR T 28 Gl BRI AT MEE D ERS SRR P ECM R HE
o, BEEET 2008 FEAHMERBA 6 1 % BUER 1 A AZAT I AR
1500 £ NIEAT TIRES, SHiE RRYH 8 1B AN, BRFEX 5.33%.
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BEAT T T 2 BVRERR I % FE B Bh i B 3z 9 A T bt P R <08 b e R 1

64



RIFIRIE S —ER %, EERFRYRNSWARE T HREEEEEA. AT
B R RRIWE KV % PMys F PMo tEF FARMERAR, SRAM_EY
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by ST R i 24 T A 23 T s 5 A 40 A i BT 453 4% R 98 A RO R (R 3 T e e
MRIR RSB R A R R — .
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MATY R, 24 PEERMSEEER: Soug/ml UL LKA BB A H AT 7 &K
R A A\ B AT 4 2 e Sk AR B AR R S UEE 1, B sk R R TR
Ry 5 R s FLER i SR AR T B AR t BN X SR Wb A BRI A
it AT 4 A T 2/ B RS VE R, B RIERTE AR, ERRAE RS
MR FE T R R hAE IS LT, (WK 00 42 S IBURL ok T4 £ b 44 b IR
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WA GAAT AEEBR, STERPAEOHRGTT RS TR G S8 M it — R 53R
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CATE RO 50 L U B B W 4T 4 0 0 S T LS il 40 7 2 4 i 03k 1 i 5 490,
AT LA RE K BB ¢ P 0 P R T 0 A rl T S B B 7480, T ASD TR P g
FIER 5 OVA BR& 1R, xof /) G ik 300755 2 503 FIAR o< 2 M 40 i B -1 O S R 46 4 31
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