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%1 Toll like receptor (TLR) &V 4 ¥ FOB4R (human)

TLR-1 - TLR-2 diacyl lipopeptide
TLR-2 - TLR-6 tracyl lipopeptides
TLR-3 ds RNA

TLR—4 LPS

TLR-5 flagelin

TLR-7 anti-viral compounds
TLR-8 ssRNA

TLR-9 CpG DNA
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R dREHESF AR I T S Toll like receptor DFEH
Real time PCR T C HEEET L7,
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SELEFEBLA-EEBETE, TNFe FET TR IL-8
PELEESNFFRIBET S, TIWLI4HLIR
1L-13 254 % & Eotaxin B4 S h, HFERISEEZI I
%, TNFz & IFNy OFIET Tid, RANTES A EAE S h
Y U RERREIROBEICERT 5%,

LEOBREELER

BELTFBEHRD S E, ECP (Eosiophilic cationic
protein) % MBP (major basic protein) 2R H SN b,
FERP O, IFTYVCRIFIAS—EIHE S
n, FEICEERS525, Jhid, BREL-ARZERE
TE5-OTHAIEEILRD, LEFREEERITS
Y, BEFEMB R MRS S TGF-8 (Transforming
growth factor-beta), PDGF (Platelet derived growth
factor), EGF (Epithelial growth factor) FE£E N 5
Ll HICHEFME D> S 12 collagen, MMP (Matrix
metalloproteinase), TIMP (Tissue inhibitor of metallo-
proteinase) ZSEEEHh, REBLA-LEBITHEBKOB
EAMEE 3% FRICE o TRE LSS RS,
BREPERSINDZLEL D,

HEEEICT A EREE L L THEROFEENESD
Do LI EML L S KHEIBEEIVITBEL
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W LICh B, BEOBEESIBEEVETY Y
% (remodeling) MR, KEXMETIE, REICHT
BYUEFY VY IIBEEREINTWD, £, BED

Epitherial rupture 37> 53 HLIE, B 5 USRI B

BYEFYV VI THBEVEIES, TOBREPOADL
Miasti< by vy 7 A, RERRICBWTEOTERLR
BF L2259

YA AL - FERA OEEER

FL AL VRTENA Vi, BR2—DOERER
DOHRATIREL, BEORET TSESHAERLAL
T\ %, RANTES i3, —Z#{ RNA X & » THFHEM
EFHBCANELEErOARRIKEELEENR S, D
RANTES B &7%%, RFHRAEFHAROEEL TES
€5, FATHEREFARICBITSIL-8ELRT
EXED, bbHALHHRBRMEFMAICIE, RANTES
NELEETHH CCRIDEFRLZDD (B, KER).

%72 GM-CSF % IL-5 R EBICAHBEICREAL TS
HERO TR -V AEFEEICHF L, REROEREL
FUEELLTWA?, ¥ L TREMEELL - FRRS
5 k3o ECP, MBP OBt S h 5% REHEME
FREOEEFEICIRE O GM-CSFXFEL, HFERRK
BEBLESRATYEY, E6ICI-51, RENYET
Yy B TEERRFTHAIEPEBALL, o
i3, -5/ v 779 b ACBTHEREEZT-

TH, KEREICBT B EKBORER MBP BHEFR

BROBESHELSNT, TGER OELDBOE o7
TLickaY, BELILS5 L BERRCEELETF
THo, L5 IEREFTRZH S VAL THS
1415, IgE BEICHATHD L L DCEERTFORE
% iR % ¥, Eotaxin DEAZE L ALE S,
& 512 [L-4 I3 REHFSHEF AP 5 O 16, TGF-8,
MCP—4 (CCL13) DEA*TLESE 5D,
BLEETHDE 2NB0ON, TGF-E THB% L
L TGF-B MigeE kS, ELEOTMEA,LHBL T
B, BENEBERE~OBSOREII RV,
4%, TGF-8 DEBASL 7 F VEIEEFLZI LT
T, TGF-8 PEEHFTEREA T LBbhD,

IgE £ &E

INETT P —LAEBRIIEBRTHI LOERE
B, FOBRIIMEROR IGE PHREFRL E
(F=, A¥RY) OB, BENICLZBEFREC
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1) SAEBZMIGE (-) - BIgE B/ BRARESFENIE (-)
V7O rFYVEELRL (2KD0%LUT DER)

2)

SAE R IgE (+) - B IgE BE/ BRAREFRM IgE (+) :

FUME—BETH ) ZA—1"—HEOBSE (&ED50%UT DES)
3) SAEBRMIGE (+) - B IeE FEE~BE/ BAREBFRBIGE (<) :
EFLLF—BETH Y A—"—REOHESH (£EDI%LT DER)

4)

SAE %28 IgE (-) - B IgE B/ BARERRN E (+) -

TvFo by vEESR (£ED10%UTDER)

BEP OB IGE, L5%ANLET S, REPCFET
5 IgE3EMEFRL, L5 L AELBEE R,
HETFIYREFSEESINZIVTH MYV,
A—N—FEO—DE STV, THRIZ, MHCH
HEICHERRAEY O OHERTF P& THRZEA
ALTETMB I LT, HERESLEST S, A—1
—PER, TOLIEMHCAMETICHEDTHIE
(CD4+ CD8+gamma delta+ T#Hlf) ZiEHELLTILH4
REEL QE BE ¥ NET A TRENE VY, Staphylo-
coccal aureus—derived enterotoxins (SAEs) X3 B 4%
EMIgE D, @EAOS L L b50%DREF IR
i, BERBRCBIFESFTRENRLIHIC2
fz®, o) SAE FRRMY IgE BEEIR, mMEPICRES
h7 PE—-HLPH SN Y =RERCHTHEE
HELE—FHLEZV, ThEITOFEPILIE, K2R
TEERTCEHBNDALEENTWD, LPLE2FL, F
REEXTRAEPOSAEREMGEMFHASLTSEL
¥, SBRORHBEETH 5.
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FER, BESRTELREPICRDONIBFN L
Bdiaz+a3EL ) 5% chiTld, mEPOR
AMBERENIGER B GEDE:2FoTCT7T hE—, 3
7 hE—ZHELTWARD, BERICEDLNLRE
HLUEHMRE7 Y- - E7 PE—-0BREZD L
hy, &) LTHER L-ERHESRECEET A
PR TH o7z, HO%ICHETATHA) SAERE
B IgE DFEER, BBET7FYHREOREL 5O}
¥V UDOBBAE > RTFER > TRETOT LVF—%
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BEBROWELREBREFNVIREIZEELLV. B
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*3 AEHRSEFAME DEPAE (B{EX FLR) &,
REHF LR L7 mRNA OHEB

KGF (FGF?), EGF, MCP-1, IL-6, CSF1, IL-18
BMP-1, MMP-2, MMP-14, VEGF, HSP, GST
MAPKEK2, MAPKK3, PLA2, STAT6

24707 LIl THREF L7z

BHFEARICEILR FLARE (574 —ENHRHE TR
) %17, DNATA 2707 L—%fThk oz, 3K
mRNA O RBEER T EDLBEHARETT. CNITH
FHiBIETA 707 L—bBESRTREH™, &3
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BELX, EWEENEH LY, BEDILHENDH S,
75 % ¥ EiX Cyclooxygenase 1 & 2 (COX1, COX2)
WCXoTTURF A Y (FURFTFUT4Y) B&
REhb, BEBOCOXI & COX2 1, EERIEER
BrRERo B ZTwAILFHREINTY
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E0HVNSAIDs I Lo THFEEh, YORXF /A FOD
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Py LD %5, BIRBERBEZEORRERMEKRT
i, LTC4, LTD4, LTE4 ® Cys-LTBEXR & {, #iC
FRRELORE TRAZIC Cys- LT HBWVT, &5
LTIREIRITC4 S REEDO mRNAR R L AHE 2 ED
727, BRI LT REEERENTAE) VEE
ZCBTIBIREREFRICIHENSHHEHFERS
n® FAE) UEREBEORERRET AL, RY¥
LTE4 DBIDPED 5N P, BEDOZ RS LT
X% /)4 FY, BRERROLOL) ZEETHSFLT
WHEDPRRBATH A, BCESLTVwAIEXTR
FFEEVWRZVERLNS, '

TORDEFEREE

BERAELZCBVWTTAER FOBER, FHOE
BEREZFLUL, RERECHESTATRENE
BBEERERZ, #HEC—EOBRIEA VARSI EE
AL BRETHS, SHKEBERKBICL->TEHE
LTwaHifaHssriin, NEREARDY bmMERE
EF (vascular endothelial growth factor : VEGF) #5E
EXN5b, VEGFHEICH, MEFLEDAE bT Ok
B3I LIEPAINTETWEY, REHE, LI
EERBICESTE L DVEGFPSEL Sh, TGF-A#
B3 VEGF DEE 2 THE X ¥ 5%,

Insulin-like growth factor-I (IGF-1) &, #R#E3FHIfa
OB EEFIIERL, PRV RICHD Z &
T39, BEFICIX, IGP-1 & IGF2¥FEL, HEE
HEBRMISEESE2 L EDICCDUbDORBRETE
s, FEEROT R - AFEEHMS LY, §#
TEPF—TVREVIFEHTIE, Galectin-3 bBHEXNT
w3, REFORTHE, Bk HEARIIBCT,
THBARFLPEMCH AT Galectin-3 DEBRAFE

40:%‘1535)0
BERE

REOREBMIPRETPLL LBUSERLS
Vv, BLEAEBETH ) 2XOHBICEFELEWAET
HH0, GRBEFLEZZDE, ZOEVEE - BRD
HBETELED»DIDPERABEZ TS, KA K,
EGF-R (Epidermal growth factor receptor), IGF-R,

RANK (Receptor activator of nuclear factor—kB) DFH -

FEEHRBEEFMER &SRR EREF M T Rea
time PCR (polymerase chain reaction) B\ THEL
72o EGF-R & IGF-RiZ & I H DBMEFHIBICRE
¥R0BY, AEEEIRD L, o7z (H2)s RANKD
ZHRIBEARSEFRREOAICRDZ. S HITLPS,
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EGF-RDER 1GF-IRDFEHR

Ratio of
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0 0
BB
2 Epidermal growth factor receptor(EGF-R) & Insulin—
like growth factor-I receptor (IGF-1R) DFEH
EEAESEFHR & BB H RRESF I Z Real
time PCRIZ TRE L7

® BE

CpG, MALP2, PGN, Pam3, PolyIlC ®BIZ & o> THH
~ADEBRRARETAH, VJHVFEERFTETSD
DRETTHEDREEVAVAEE LY. BERSFT
5 (Bkk, REF).

& 12 EGF, RANKL (Receptor activator of nuclear
factor-kB ligand), BMP (Bone morphogenetic protein)
KXo THEZTHEBREMEOELLE AN, TOHF
B, REBRGEFEIIZEGE I - THE 2N
R FHH, BEARBRSESFEIRIE B R
ot FIICELIZLPS, CpG, PolylC ®lE %8
miask, ThEFNEEDREICL > THELREEOI
EFBD LN, SHBABRAOY I FIVER, ER, ¥
AVYALY  TEHAVOBEERF LTV FETS
B, L Ladts, BERBEREHROREFERICE
Wik, EGF, IGF-1, bFGF, PDGF O#ZEId L TH
LEI%EREFREY, WALWSLREIEERT I &)
HEXNTEIY, REESLEFEARBRFETHRICS
WTHEBHZEGPREAZL EORDLETHI L
BEbhb,

T TOMRTIE, SREL A BERRMEFMRIC
BWTTGF- AR TIIMREEL R LES E,
PDGFHIEIEHE <4 V2 v 0&k&EZRL, BMPH
BRBICHRBSETIHATIFMICHBL Z EHFRSN
727, & &2 BMP i3 R HRREFME Z B FME~
FUT 5, BRETIEICHEHER* 2D 5®, BMP
BT & B Smad? ¥ 7+ Vid, FGF (Fibroblast growth
factor) 12 & 242 BEIT 5% &, BMP X TGF-8 I
BEOL-EE%RT, BMP 3B oMEN< b
Jy 7 ARRCERELREZTHEL TV AEY, IL-18 L
TNFa BB #EFMPBOBMPER L LET 5 %%, IFNy
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BREBEHABE~OFLEHH T 59, RANKLE, AKE
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TiE# L & L 3 TRAF6 (Tumor necrosis factor recep-
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Abstra;:t

Objective: Numerous signalings are involved in allergic inflammation. The non-receptor protein tyrosine kinase, Syk, is widely exbressed in
immune-potentiated cells and plays critical roles in initiating signal transduction in response to the activation of cytokine, chemokine and
other types of receptors. It has been hypothesized that Syk expression in allergic nasal mucosa and polyps with allergy is different from non-
allergic mucosa, and that changes in Syk expression contribute to the activation of allergic reactions.

Methods: We examined whether the expression of Syk is found in allergic nasal mucosa and polyps. We investigated the expression of Syk in
- 46 nasal mucosa and polyps (14 samples from patients with allergic rhinitis and 32 samples with non-allergic chronic sinusitis) using an
immunochistochemical technique.

Results: Allergic polyps had more Syk positive cells than non-allergic polyps. Syk positive cells were determined to mainly be eosinophils.
There was no difference in Syk expression in the lamina propria and nasal gland between allergic mucosa and non-allergic mucosa.
Conclusion: Eosinophils in allergic polyps receive an intraceflular signal, although the signal is not able to determine the function in the

present state. Syk appears to be a promising target molecule for anti-allergic inflammation in allergic rhinitis.

© 2006 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Nasal polyps are recurrent protrusions of the nasal sinus
mucosa that prolapses into the nasal cavity. The origin of
nasal polyps can be divided into two categories: allergic
rhinitis (AR) and non-allergic chronic sinusitis (NACS). In
AR, exposure to the allergen promotes the cross-linking of
IgE molecule on mast cells and mast cells release histamine
and other proinflammatory mediators within minutes. The
released chemical mediators induce many signalsin the cells
of the nose and the sum of signals causes allergic
inflammation. Chemoattractants play a dual role by
triggering integrin activation and .directing leukocyte

* Corresponding author. Tel.: +81 52 853 8256; fax: +81 52 851 5300.
E-mail address: hamajima@med.nagoya-cu.ac.jp (Y. Hamajima).

migration. Some chemokines and cytokines (RANTES,
Eotaxin, IL-3, etc.) have been shown to attact and activate
eosinophils in vitro and to recruit eosinophils into the
inflammatory region in the nasal mucosa. The addition of
several factors (ex. edema, a change in architecture of the
epithelium, a large influx of water, an alteration of the
structure of gland) to the AR contributes to the development
of nasal polyp [1].

NACS may originate from or be perpetuated by local or
systemic factors that predispose one to sinus ostial
obstruction and infection [2]. Japanese NACS is different
from Western NACS, and has a characteristic that
neutrophils are the predominant infiltrating cells in nasal
mucosa [3]. A high level of IL-8 concentration in the nasal
lavage from patients with nasal polyps is typical in Japanese
NACS [3-5]. Persistent inflammation due to bacterial

0385-8146/$ - see front matter © 2006 Elsevier Ireland Ltd. All rights reserved.
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Fig. 1. Immunohistchemical staining of Syk in the nasal mucosae, intestinum of lamina propria (a: Syk score = 29.5), the nasal grand (b: Syk score = 46.5),
nasal polyp (c: Syk score = 57.5), the tonsil was for the positive staining of Syk (d: Syk score = 48.8) nasal polyp (e: negative control) (magnification 200x).

infection and sequential cytokine secretion (IL-1B, TNFqo, byperplasia of epithelial cells and nasal glands for the
IL-8, TGFa and TGFP) induced many signals in inflam- pathogenesis of nasal polyps in NACS [8,9].

matory cells, fibroblasts and epithelial cells [6,7]. The The complicated activation in cells through cytokine and
activation of epidermal growth factor receptor kinase and chemokine receptors is associated with protein tyrosine
platelet-derived growth factor receptor kinase leads to kinase. Protein tyrosine kinases can be divided into two
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Fig. 2. The number of Syk positive cells. The Syk score determined the
number of Syk positive cells in all cells. The Syk score in the nasal polyp
with allergic rhinitis (AR) was higher than those with non-aliergic chronic
sinusitis (NACS).

families: receptor tyrosine kinases and non-receptor tyrosine
kinases. Syk has non-receptor protein tyrosine kinases
function as critical components in signaling cascades from
membrane receptors lacking intrinsic tyrosine kinase
activity, and is widely expressed on hematopoietic cells:
B cells [10,11], mast cells {12], eosinophils [13], T cells
[14], neutrophils [15] and other cells. Recently, it has been
shown that Syk is also expressed in non-hematopoietic cells;
human nasal fibroblasts [16,17], breast epithelium [18] and
human hepatocytes [19]. The level of Syk expression in
nasal polyp-derived fibroblasts was correlated with
RANTES production by LPS [16].

In this study, we investigated the Syk expression on nasal
polyps between AR and NACS using an immunohisto-
chemical technique, since there. are few reports about the
expression of signal molecules in nasal polyps.

2. Materijals and methods
2.1. Patients and sample collections

‘We studied the inferior turbinate mucosa and nasal polyps
of 14 patients (10 males and 4 females) with perennial AR
caused by Dermatophagoides Pteronyssinus (DP), and 32
control subjects (20 males and 12 females) with NACS. All of
the patients underwent endoscopic sinus surgery, because all
conservative treatments had no effect on, their nasal
congestion. We obtained informed consent from all patients.
Both the inferior turbinate mucosa and the nasal polyps were
excised during surgery. All of the patients with AR had ahigh
titer of anti-DP-specific IgE without Japanese Cider and
Ragweed in the serum. All patients with NACS had negative
evidence for these allergies. No patients in either group had
histories of aspirin-induced asthma. There were no significant
differences in the background of the patients in AR and NACS
groups except for nasal allergy. The operation was performed
under local anesthesia by injection with 0.5% lidocaine with
1:100,000 adrenalin and 10% cocaine.

2.2. Immunohistochemical staining

Specimens were immediately fixed in 4% paraformalde-
hyde for over 48 h. After fixation, samples were embedded
in paraffin and sectioned at 2-4 pm thickness. They were
deparaffinated and treated with ethanol, then rinsed with
pH7.4 phosphate-buffered saline (PBS). Immunchistchemi-
cal staining was performed using the avidin-biotin-complex
technique [20].

Specimens were washed in distilled water, and rinsed
with pH 7.4 PBS, and incubated in 0.3% H,O, solution
dissolved in absolute methanol at room temperature for
15 min to inhibit endogenous peroxidase activity. After
washing, specimens that would be stained for Syk were
treated by microwave irradiation for 10 min in distilled
water. They were rinsed with PBS and incubated with rabbit
anti-human Syk polyclonal antibodies diluted at 1:200 at
4 °C for 24 h. After rinsing with PBS, all specimens were
treated with polymerized peroxidase anti rabbit-IgG
(DAKO, Glostrup, Denmark) for 1 h at room temperature.
After rinsing with PBS, peroxidase color visualization was
carried out with 15 mg of 3-3'-diaminobenzidine tetrahy-
drochroride - (WAKO, Tokyo, Japan) dissolved in 100 ml
PBS with 8 pl of 30% H,0, for 10 min. Nuclear counter
staining was carried out with Mayer’s haematoxylin for
2 min before mounting. For positive controls, we used the
tissue of the tonsil, which was already known to be positive
for Syk. For the negative control, we used rabbit anti-human
1gG for the first antibody.

2.3. Double immunofluorescence technigues

The standard double immunofluorescence technique was
eroployed. Mouse anti-human BEG2 monoclonal antibody
(mAb) as a marker of eosinophils, anti-CD30 mAb for T
cells, anti-CD14 mAb for macrophages, anti-elastase mAb
for neutrophils, anti-tryptase for mast cells, and anti-CD20
mAb for B cells were used. After being incubated with anti-
human Syk antibody, rinsing with tris buffered saline (TBS),
we applied swine FITC conjugated anti rabbit immunoglo-
blins for 2 h at room temperature. After rinsing with TBS,
we applied the second antibody (for example: CD20) at 4 °C
for 24 h. After rinsing with TBS, we treated rabbit RPE
conjugated anti-mouse immunoglobulin for 2h at room
temperature. After washing with TBS, nuclear counter
staining was carried out with Mayer’s haematoxylin for
2 min before mounting. Then, we counted the positive cells
with fluorescence microscopy. In this experiment, 7 NACS
samples were randomly selécted.

2.4. Evaluation of Syk expression
For microscopic analysis, we randomly selected five
images of strongly stained sections of Syk in each specimen.

The mean number of Syk positive cells per field, that had
infiltrated the intestinum of the lamina propria, goblet cell,
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.Fig. 3. Double immunohistchemical staining. (A) EG2 positive cells (red); (B) Syk positive cells (green); (C) merged view Syk score is 0.44 in this section
(magnification 200x); (D) mast cell positive cells (red); (E) Syk positive cells (green); (F) merged view Syk score is 0.16 in this section (magnification 200x)
(For interpretation of the references to color in this figure legend, the reader is referred to the web version of the article.).

epithelial layer were counted. We counted at least 1000 cells,
including Syk positive cells, and estimated the positive cells
as the Syk score [20]. '

For fluorescence analysis, we used a microscope
(BX51-33-FL-3, Olympus, Tokyo, Japan). We randomly
selected three images of strongly stained sections of Syk.
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The mean number of Syk and other per field that had
infiltrated the nasal polyp were counted. These analyse
were performed at a magnification of 400x (Syk positive
cells). Macintosh computers (Stat view software; Abacus
Concepts Inc., Berkeley, CA) were used for all statistical
analysis.
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3. Results
3.1. Syk expression in the nasal mucosa and polyp

Syk positive cells were observed in the lamina propria,
nasal gland and nasal polyp. Syk staining was positive in the
cells that had infiltrated the lamina propria and the nasal
gland (Fig. 1A and B). The usual pattern of positive staining
for Syk involved the cytoplasm. The mean Syk positive cells
per field (Syk score) in the intestinum of lamina propria from
all 46 padents was 15.9 + 11.4 (mean + S.D.), that in the
nasal gland was 32.2 £ 224, and that in nasal polyp was
38.0 4 19.0. In the AR group, the mean Syk score in the
intestinum of lamina propria was 18.0 & 11.7, that in the
nasal gland was 25.8 & 21.1, that in the nasal polyp was
50.9 & 17.9. Syk score in the nasal polyp was higher than
that in the lamina propria and nasal gland (p <0.05,
p < 0.05). In the NACS group, the mean of the Syk score in

the intestinum of the lamina propria was 14.8 &= 11.2, thatin .~

the nasal grand was 35.3 & 22.6, that in the nasal polyp was
30.2 & 15.2 (no difference among the NACS group). In the
AR group, the Syk score in the nasal polyp was significantly
higher than that in the NACS group (50.9 & 17.9 versus
30.2 + 15.2, p < 0.01, Fig. 2). Few Syk positive cells were
detected in the epithelial layer (data not shown).

3.2. Double staining

To clarify which cells expressed Syk in the nasal polyp
from patients with AR, double immunostaining was
performed. EG2 and Syk double positive cells were mainly
observed in the allergic polyp (Fig. 3). In the AR group, the
mean percentage of double positive staining for Syk and
EG2 was higher than the NACS group (29.4 & 21.4% versus
11.5 + 8.7%, p < 0.05, Fig. 4). Since the Syk score of the
nasal polyp in AR was higher than that in the NACS group,
the absolute number of double positive nasal polyp cells in
AR was also higher than that in NACS. Double positive cells
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Fig. 4. The mean percentages of EG2 and Syk double positive cells. The
double positive cells in AR weres higher than those in NACS (p < 0.05).
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Fig. 5. The correlation with serum IgE titer and Syk score in AR. Total IgE
in the serum was correlated with Syk score of nasal polyp from AR patients.

for Syk with each CD30 or elastase or CD14 were only
minimally detected in both the AR and NACS group (data
pot shown). Although CD20 positive cells were stained in
AR, the mean percentage of double positive cells in the
CD20 cells was 1.1 3 0.9%. And the mean percentage of
double positive cells in the tryptase positive cells was
10.92 £ 16.85%.

3.3. Correlation of Syk score and IgE in the serum

Serum .total IgE values in AR range from 16 to 2400,
while those values in NACS range from 8 to 130. Total IgE in
the sera is significantly associated with the Syk score in the
nasal polyp (r=0.640, p < 0.01, Fig. 5). There is no
difference between the Syk score in the lamina propria and
serum IgE (data not shown). Nine NACS samples which has
IgE data were included.

4. Discussion

In this study, we demonstrated that Syk expression in
nasal polyps from AR patients was significantly higher than
that those from NACS patients. There was no difference in
the Syk expression between nasal mucosa from AR and that
from NACS. The Syk-positive cells are mainly eosinophils
in the nasal polyp. Syk was stained in the cytoplasm of
eosinophils. The mean percent of Syk positive cells in nasal
polyps were associated with serum total IgE. '

Eosinophils are well known to be induced and activated
by several cytokines and chemokines. In allergic disease,
the up-regulation of Interleukin-5 (IL-5), granulocyte/
macrophage colony-stimulating factor (GM-CSF), eotaxin
and RANTES cause blood and tissue eosinophilia. Patients
with allergic nasal polyposis had significantly higher tissue
densities of IL-4, [L-5, GM-CSF and IL-3 compared with
those with non-allergic nasal polyposis [21,22]. Fan et al.
also- reported that EG2 and IL-5 -positive cells were
abundant in the submucosa of patients with allergic
sinusitis, especially in the superficial layer. About half of
the IL-5 producing cells were eosinophils and apoptotic
eosinophils were less numerous in the superficial layer [23].
Human eosinophils have IL-3/IL-5/GM-CSF receptor on
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the surface. IL-5 receptor activation in eosinophils has been -

shown to stimulate JAK2, STAT1, Lyn and Syk [24]. IL-5
and GM-CSF inhibited the apoptosis of eosinophils in vitro
and invivo. Both Syk and Lyn are essential signal molecules
for the activation of the anti-apoptotic pathway(s) induced
by the IL-3/IL-5/GM-CSF receptor subunit in human
eosinophils [25]. Thus, one possibility is that Syk
expression in the nasal polyps of AR may indicate the
activation of Syk by IL-5 receptor to lead to the elongation
of eosinophil-survival.

Conversely, the analysis of Syk-knock out mice (Syk™")
demonstrated that the anti-apoptotic effect of IL-5 in cells
does not require Syk despite the activation of this tyrosine
kinase upon IL-5 receptor ligation [26]. However, Syk is
important in activation events (oxidative burst or phagocy-
tosis) induced by Fcyreceptor (FcyR) stimulation [26].
FcyR is found on the surface of eosinophils and plays a
critical role in eosinophil activation in cooperation with Syk
phosphorylation. Among several FcyRs, allergen-specific
IgG1 and IgG3 induces degranulation of eosinophils as
inflammatory reaction through FcyRII {(CD32) [27]. Also,
FcyRII may pivotally regulate both the survival and death of
eosinophils, depending on the manner of receptor ligation
and B2 integrin involvement [28]. The integrin family of cell
adhesion receptors mediates both cell-cell and cell-matrix
interacion and plays critical roles in development,
inflammatjon, angiogenesis, migration, metastasis and other
important biological processes [29]. The binding of B2
integrin receptors to their ligands (ICAM-1) is critical for
firm attachment, spreading and the transendothelial migra-
tion of eosinophils [30]. Syk is essential to activate signal
transduction cascades initiated by the binding of B2 integrin
receptors to their ligands [31]. Thus, Syk expression might
suggest that signal transduction from B2 integrin receptors
in eosinophils was working to migrate into the nasal polyp.
As Syk is regulated by multiple classes of integrins, Syk is
deeply associated with the integrin family [32]. Addition-
ally, signaling by integrin and ICAM-1- prolong eosinophil
survival [33].

Aggregation of the high affinity IgE receptor (FceRI) by
IgE binding results in the sequential activation of Syk and
Lyn on mast cells [34]. Local IgE class switchings and local
IgE syntheses were demonstrated in human allergic nasal
mucosa [35,36]. IgE itself up-regulates FceRI, which
prevents protease digestion at the cell surface [37]. Recently,
nasal polyps have been characterized by a high concentra-
tion of IgE in the nasal polyp associated with presence of
Staphylococcus aureus enterotoxin-specific IgE [38]. These
data led us to speculate that Syk-dependent FceRI signaling
is working well in nasal polyps of AR. However, the positive
expression of Syk in mast cells was less than eosinophils in
this study (Fig. 3D-F). Although eosinophils express FceR1,
most of the protein is confined to the cytoplasm [39]. Our
data showed that IgE in the serum was correlated with the
Syk score in nasal polyps in AR patients. However, there is
little evidence for IgE-dependent function in eosinophils.
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1gG appears to be more important for eosinophil activation
in allergic disease than IgE.

Recently, it was reported that enhanced IFN-a signaling
and proinflammatory function were dependent on the
tyrosine kinase Syk and on adaptor proteins that activate
Syk through immunoreceptor tyrosine activation motifs
[40]. IFN-a inhibited IL-5 and GM-CSF genreration of
cord blood. IFN-a receptor was found on eosinophils
collected from patients with various eosinophilic disorders
and inhibited the release of eosinophil granule proteins,
such as eosinophil cationic protein, neurotoxin, or IL-5
[41]. The oromucosal administration of IFN-a reduced
allergen-specific IgE production and allergen-induced
eosinophil recruitment in the absence of detectable
toxicity for the treatment of allergic disease [42].
However, our previous study showed that IFN-a was
not detected in the nasal lavage from patients with AR and
nasal polyps [5] and in the supernatant of nasal polyp-
derived fibroblasts (data not shown). There might be the
possibility that Syk activation in eosinophils of allergic
rhinitis polyp induces suppressive signaling for allergic
disease, but this possibility was low.

The delivery of Syk antisense oligodeoxynucleotides
{ASO) by aerosol to rat lungs in vivo has the potential to
reduce Syk expression in infiltrated immune cells and to
suppress Ag-pulmonary inflammation [43]. Additionally,
the treatment of Syk ASO greatly inhibited the number of
eosinophils in the lung parenchyma [44]. They suggested
that Syk ASO may be a useful anti-inflammatory agent.
Intranasal application of Syk inhibitor R112 improved
allergic symptoms of seasonal allergy in a park setting [45].
They suggested that intranasal application of Syk inhibitor
become a new treatment of a seasonal allergy.

The degree of Syk expression is not equal to the activity
of Syk in cells, while no expression of Syk does not means
any activities of Syk in cells. The autophosphorylation and

- activation of Syk (phosphorylation of adaptor molecule)

produce the signal pathway in eosinophils. Constitutive
phosphorylated Syk was detected in nasal polyps with a high
Syk expression from patients with AR by Western blotting in
this study (data not shown). Although further study is
necessary to investigate how Syk works in nasal polyps with
AR, Syk may be a target molecule for the treatment of nasal
polyps with allergy.

Acknowledgements

This study was supported by KAKENHI (17390458)
from the Ministry of Education, Culture, Sports, Science and
Technology, Japan and by KAKENHI (H17-Immunology-
001) from the Ministry of Health, Labour and Welfare,
Japan.

We thank Taniguchi H, Sugiura A, and Naito T for their
excellent technical assistant in Ichinomiya municipal
hospital.



Y. Hamajima et al./Auris Nasus Larynx 34 (2007) 49-56

References

[1] Bemstein JM. The molecular biology of nasal polyposis. Curr Allergy
Asthma Rep 2001;1:262-7.

[2] Hamilos DL. Chronic sinusitis. J Allergy Clin Immunol 2000;106:
213-27.

[3) Takeuchi K, Yuta A, Sakakura Y. Interleukin-8 gene expression in
chronic sinusitis. Am J Otolaryngol 1995;16:98-102.

[4) Suzuki H, Shimomura A, Ikeda K, Furukawa M, Oshima T, Takasaka
T. Inhibitory effect of macrolides on interleukin-8 secretion from
culture human nasal epithelial cells. Laryngoscope 1997;107:1661~6.

[5] Yamada T, Fujieda S, Mori S, Yamamoto H, Saito H. Macrolide
treatment decreased the size of nasal polyps and IL-8 levels in nasal
lavage. Am J Rhinol 2000;14:143-8.

{6] Elovic A, Wong DT, Weller PF, Matossian K, Galli SJ. Expression of
transforming growth factors-alpha and beta 1 messenger RNA and
product by eosinophils in nasal polyps. J Allergy Clin Immunol
1994;93:864-9.

{7} Rudack C, Stoll W, Bachert C. Cytokine in nasal polyposis acute and
chronic sinusitis. Am J Rhinol 1998;12:383-8.

{8} Finotto S, Ohno I, Marshall JS, Gauldie J, Denburg JA, Dolovich J,
et al. TNF-alpha production by eosinophils in upper airways inflam-
mation (nasal polyposis). J Immunol 1994;153:2278-89.

(9] Ohno I, Nitta Y, Yamauchi K, Hoshi H, Honma M, Woolley K, et al.
Eosinophils as a potential source of platelet-derived growth factor B-
chain (PDGF-B) in nasal polyposis and bronchial asthma. Am J Respir
Cell Mol Biol 1995;13:639-47.

{10] Taniguchi T, Kobayashi T, Kondo J, Takahashi K, Nakamura H,
Suzukd J, et al. Molecular cloning of a porcine gene syk that encodes
a 72-kDa protein- tyrosine kinase showing high susceptibility to
proteolysis. J Biol Chem 1991;266:15790-6.

[11] Yamada T, Taniguchi T, Yang C, Yasue S, Saito H, Yamamura H.
Association with B-cell-antigen receptor with protein kinase p72Syk
and activation by engagement of membrane IgM. Eur J Biochem
1993;213:455-9. -

{12} Benhamou M, Ryba NJ, Kihara H, Nishikata H, Siraganian RP.
Protein-tyrosin kinase p72syk in high affinity IgE receptor signaling:
identification as a component of pp72 and association with the
receptor gamma chain after receptor aggregation. J Biol Chem
1993;268:23318-24.

[13] Yousefi S, Hoessli DC, Blaser K, Mills GB, Simon HU. Requirement
of Lyn and Syk tyrosine kinases for the prevention of apoptosis by
cytokines in human eosinophils. J Exp Med 1996;183:1407-14.

{14} Chan AC, van Oers NS, Tran A. Differential expression of ZAP-70 and
Syk protein tyrosine kinases, and the role of this family of protein
tyrosine kinases in TCR signaling. J Immunol 1994;152:4758-66.

{15} Yan SR, Huang M, Berton G. Signaling by adhesion in human
neutrophils: activation of the p72syk tyrosin kinase and formation
of protein complexes containing p72syk and Src family kinases in
neutrophils spreading over fibrinogen. J Immunol 1997;158:1902-10.

[16] Yamada T, Fujieda S, Yanagi S, Yamamura H, Inatome R, Sunaga H,
et al. Protein-tyrosine kinase Syk expressed in human nasal fibroblasts
and its effect on RANTES production. J Immunol 2001;166:538-43.

[17} Coopman PJ, Do MT, Barth M, Bowden ET, Hayes AJ, BasyukE, etal.
The Syk tyrosine kinase suppresses malignant growth of hurnan breast
cancer cells. Nature 2000;406:742-7.

[18] Tsuchida S, Yanagi S, Inatome R, Ding J, Hermann P, Tsujimura T,
et al. Purification of a 72-kDa protein-tyrosine kinase from rat liver
and its identification as Syk: involvement of Syk in swnalmg events of
hepatocytes. J Biochem 2000;127:321-7.

[19] Yamada T, Fujieda S, Yanagi S, Yamamura H, Inatome R, Yamamoto
H, et al. IL-1 induced chemokine production through the association of
Syk with TNF receptor-associated factor-6 in nasal fibroblast lines. J
Immunol 2001;167:283-8.

[20] Mori S, Fujieda S, Supaga H, Fox SB, Saito H. Expression of
platelet-derived endothelial cell growth factor and vascularity in

the nasal mucosa from allergic rhinitis. Clin Exp Allergy
2000;30:1637-44.

{21} Hamilos DL, Leung DY, Wood R, Cunningham L, Bean DK, Yasruel
Z, et al. Evidnece for distinct cytokine expression in allergic versus
nonalergic chronic sinusitis. J Allergy Clin Immunol 1995;96:537-44.

[22] KleinJan A, Dijkstra MD, Boks SS, Severijnen LA, Mulder PG,
Fokkens WJ. Increase in IL-8, IL-10, IL-13, and RANTES mRNA
levels (in situ hybridization) in the nasal mucosa after nasal allergen
provocation. J Allergy Clin Immunol 1999;103:441-50.

[23] Fan GK, Itoh T, Imanaka M, Fujieda S, Takenaka H. Eosinophilic
apoptosis in sinus mucosa: relationship to tissue eosinophilia and its
resolution in allergic sinusitis. J Allergy Clin Immunol 2000;106:551~
8.

[24] Adachi T, Alam R. The mechanism of IL-5 signal transduction. Am J
Physiol 1998;275:C623-33.

[25] Yousefi S, Hoessli DC, Blaser K, Mills GB, Sirnon HU. Requirement
of Lyn and Syk tyrosine kinases for the prevention of apoptosis by
cytokines in human eosinophils. J Exp Med 1996;183:1407-14.

[26] Lach-Trifilieff E, Menear K, Schweighoffer E, Tybulewicz VL,
Walker C. Syk-defficient eosinophils show normal interleukin-5-
mediated differentiation, maturation, and survival but no longer
respond to FcgammaR activation. Blood 2000;96:2506-10.

[27] Kaneko M, Swanson MC, Gleich GJ, Kita H. Allergen-specific 1gG1
and IgG3 through Fc gamma RII induce eosinophil degranulation. J
Clin Invest 1995;95:2813-21.

[28] Kim JT, Schimming AW, Kita H. Ligation of Fc gamma RII (CD32)
pivotally regulates survival of human eosinophils. J Immunol
1999;162(7):4253-9.

{29]) Vines CM, Potter TW, Xu Y, Geahlen RL, Costello PS, Tybulewics
VL, et al. Inhibition of beta 2 integrin receptor and Syk kinase
signaling in monocytes by the Src family kinase Fgr. Immunity
2001;15:507-19.

[30] Luscinskas FW, Kansas GS, Ding H, Pizcueta P, Schieiffenbaum BE,
Tedder TF, et al. Monocyte rolling, arrest and spreading on IL-4-
activated vascular endothelium under flow is mediated via sequential
action of L-selectin, beta 1-integrins, and beta 2-integrins. J Cell Biol
1994;125:1417-27.

{31] Schymeinsky J, Then C, Walzog B. The non-receptor tyrosine kinase
Syk regulates lamellipodium formation and site-directed migration of
human leukocytes. J Cell Physiol 2005 [Epub ahead of print].

[32] Woodside DG, Obergfell A, Leng L, Wilsbacher JL, Miranti CK,
Brugge JS, et al. Activation of Syk protein tyrosine kinase through
interaction with integrin beta cytoplasmic domains. Curr Biol
2001;11:1799-804.

[33] Chibara J, Kakazu T, Higashimoto ], Saito N, Honda K, Sannohe S,
et al. Signaling through the beta2 integrin ‘prolongs eosinophil survi-
val. J Allergy Clin Immunol 2000;106(1 Pt 2:):599-103.

{34] Benhamou M, Ryba NIJ, Kihara H, Nishikata H, Siraganian RP.
Protein-tyrosine kinase p72syk in high affinity IgE receptor signalling.
Identification as a component of pp72 and association with the
receptor gamma chain after receptor aggregation. J Biol Chem
1993;268:23318-24.

[35] Fujieda S, Diaz-Sanchez D, Saxon A. Combined nasal challenge with
diesel exhaust particles and allergen induces in vivo IgE isotype
switching. Am J Respir Cell Mol Biol 1998;19:507-12.

{36) Ghaffar O, Durham SR, Al-Ghamdi K, Wright E, Smali P, Frenkiel S,
et al. Expression of IgE heavy chain transcripts in the sinus mucosa of
atopic and nonatopic patients with chronic sinusitis. Am J Respir Cell
Mol Biol 1998;18:706-11.

[37) Yamaguchi M, Sayama K, Yano K, Lantz CS, Noben-Trauth N, Ra C,
et al. IgE enhances Fc epsilon receptor I expression and IgE-dependent
release of histamine and lipid mediators from human umbilical cord
blood-derived mast cells: synergistic effect of IL-4 and IgE on human
mast cell Fc epsilon receptor 1 expression and mediator release. J
Immunol 1999;162:5455-65.

[38] Gevaert P, Holtappels G, Johansson SG, Cuvelier C, Cauwenberge P,
Bachert C. Organization of secondary lymphoid tissue and local IgE

288



Y. Hamajima et al./Auris Nasus Larynx 34 (2007) 49-56

formation to Staphylococcus aureus enterotoxins in nasal polyp tissue.
Allergy 2005;60:71-9.

[39] Kita H, Kaneko M, Bartemes KR, Weiler DA, Schimming AW, Reed
CE, et al. Does IgE bind to and activate eosinophils from patients with
allergy? J Immunol 1999;162:6901-11.

[40}] Tassiulas I, HuX, Ho H, Kashyap Y, Paik P, Hu Y, et al. Amplification
of IFN-alpha-induced STAT1 activation and inflammatory function by
Syk and ITAM-containing adaptors. Nat Immunol 2004;5:1181-9."

[41) Aldebert D, Lamkhioued B, Desaint C, Gounni AS, Goldman M,
Capron A, et al. Eosinophils express a functional receptor for inter-
feron alpha: inhibitory role of interferon alpha on the release of
mediators. Blood 1996;87:2354-60.

[42) Meritet JF, Maury C, Tovey MG. Effect of oromucosal administration
of IFN-alpha on allergic sensitization and the hypersensitive inflam-

289

matory response in animals sensitized to ragweed pollen. J Interferon
Cytokine Res 2001;21:583-93.

{43} Stenton GR, Kim MK, Nohara O, Chen CF, Hirji N, Wills FL, et al.
Aerosolized Syk antisense suppresses Syk expression, mediator
release from macrophages, and pulmonary inflammation. J Immuno}
2000;164:3790-7.

[44] Stenton GR, Ulanova M, Dery RE, Merani S, Kim MK, Gilchrist M,
et al. Inhibition of allergic inflammation in the airways using
aerosolized antisense to Syk kinase. J Immunol 2002;169:
1028-36.

[45] Melizer EO, Berkowitz RB, Grossbard EB. An intranasal Syk-kinase
inhibitor (R112) improves the symptoms of seasonal allergic
rhinitis in a park environment. J Allergy Clin Immunol 2005;115:
791-6.



2

RDiB

\\l!\m%
L2

. ShEEGEE

~¥£E§'F'F$f\"a'tﬂﬂ?ﬁﬁ&f§ﬁ?$ﬁ ?RE’]UJEMF?

Yemada Takechiyo

Sakashita Masafumi

Takahashi Noboru

LIJBEIrtﬁ:Ff’C*” ﬁfF 3 A1 - I
= BN %H Hig*?

RHKXFEFNENRRE - FERBSEE

VG &R

:51.,‘;’
TRECHRRETHETDCIFRHHEET DN, TRENMBIERTITRETDHY,

PLILF-HEXTRBEERCHEBORENRECEY BIBRETEIT D, FTEMTE
RV < OB SET FRNEIRNTE 3. LBEESROIIHELNYYHTE
FIIVVSBETHS M3 ENTIEADNTZOEBEARTES. TPNME (B BX
DEHESFMIRIE M3 EREBR<HRL TLVE. REFBBEAO7&FIL DU I EBENE
OERRR, FHN, ERNEREEBNL, FNOBBELITRORBERELEERT .

BET TR BRI 2B RBIRONN,SESER/ 7eFIL VY

T U ® K

RENEECEREOEERABERT
VIvE-#RRIIX LT, SETIE, HE
T TFENETIRM &% AHEGEIR) Y1
WMERALT 3, TRASBEOEREIE
ThHY, ThERDERLOMEET TR
BRI TH 5, HREMEIMITE, Vid-
ian MIROKEKE TH D, Vidian #EEYIE
WMERBORENPREEN S, BAWHE
i, BIXRBEEGE —XHEEIE,S
OMBEHELTES, TEXFNVIYVITES
BREEORHSWNZOERIEAELT
MohTH 3, AR EBRIMEIEHERK

&, BEULTEANE (R B SHSFE
BETEFAIY EEMSEIC L B EBIR
USN~NDERBEDERT — 7 28NT
-3

I. FRAOERELT LILH—tE%

TUF-HRL TR, SkdEE TH
Ja, Biile, BEMLE, EEAR FEE
IR, IFEEER, BER, S8 LETMRE, mMESE
wmhn, MERKME, #HEdE /MU
EE oMaNBEE LT TRAOREZE
LT3, RKEXREKBT S TRED
HEFNBEEO) ETY V)T REER
ORE, WalagiE, S[SEIFEHEX -

TUNF—-&E Voll2, No.2, 2005

290



. AREUEE~HE T PP BRI 2 SHRER IR ~

WhE, MESE, ARER, BETRERD
BX-&8FK LEOHENZDHSH
39, THHAOHBHRIIBINTS, 7
LIVF—HRETIE, ETVIF-ITH
~3 &, BEBEOIEE (van Giesen )
& MEFLE (CD34 BEM EROHEM) 5
BUBI>TVWBIEARAIHEHALT.
BH, TREVEFY V7 EEMHOELL
BEHSht, KEXWETRYETY
YIORERELUTRERENE/MELSR
FEFESERLTHS, FBICRETR
TEANDIREIL & b BEsE/MLLAKE
RENEY T2, TRETHIREXH
BETHRFEGAFEL, SEEIUCH
ELtwnw3d, =4 B1ok5i, TH
NHETHTRFRFIFERYY, £0
ERRIETHD, BExLRCHEOREE
HEEILTY RERENBIT 5,

I. ¥#ETTREASVRE

H20X5ic, HETTEAENRE
TiE, TENOLBEL>THWATHSA
BEBHT 3, BROBUEEFT (K
3), TREAFHTTENMEEEHL, 8
HnoEEA~E, BRREA, TREM,
TEOMEIZHEL T, OB, %H
D oRAREMII LA LEFT 2 RMO%
BMEHERTE 5 LB, FTEAA
BhH 5 EMRERILPTVOT, &
BETTENMEEB L CBAEMNKT Lk
AETRELTV S, HEIEENZETES
TREBICHEVNIBERBYRTL, 5
LBEEX LAV EHELEERROER
50 THREMICKRELTHS,

THNOREEZHEYT 310k, TEAE

FLbF

e piesEn

B1 TREMOBSC7LIF-HSRCR5T Sl
PLLF-HRBEOBTHETPNTE. BRORRPTETHDZ LY
BT TRETETRETDD.

B2 HETTREMEURECTENMEEOER
ERETENETY. TPNORE BD 2WETIRE FTFENE -

(B2Y) 2B L EREDR (H5) Ve, BEZEIEETTENS

BN TEY @), AFERE KO ORSZRTERL D3,

FBRUCHBORELD S, MEEFRIHE
TTENETBRGE BICENTE D, HUE
BREBOBLSEZIVERLI 3, BERL S
THEBEEBTLD, HRICssn3HE
RIFEAEEREINT, COWKTRIEE
BEMREN,

— - %% Voli2 No.2, 2005

291



PEIREE 7L -HUSKROEEU

SUROSYIEIE $HEHE ' TEASEH

2RBEEE N=EZy 2B~
: LL22BHRYF

&3 HBETTENTESUERMNCRSGRIEN (FINFR

FROBZUREL, SOFT|H (X)) PSXAOTHRI S DRETTDRE
BREEUEL, SROBUOTPNMEZRETS(A). ZEIDTRENTER
g (B~E). WREBTESVT, BEROBURCKHRIEHR TSNS
CHRBWBREREL, N—EZvI2BINITUELER, RECTTF
TEERREITS (B~E).

. BRSEETIEER

HETTHEAEBURET, ARETICH
BEETENMREICED, BOFLLOTH
MR T EDP - TETT 2 BRORRY
KEEL, BREHEEBERAX (N—%

Z oy 7 ZANRL) THH TS (B3),
BABZREOEA» S TRAPNEET
KRS AL T3, JOHEOTINIC X
D, BEECATT 5 B0RSMEREIZER
BoT~THYTEhs i, BHFWO
80%MEAd L, RIS T IRLE
MEMEOIFD L B Eh sy, <
L% 30D 0% MEL T 3, BIXBHEROM
REZYWHTH BT EFNIY ik, BB
MlaomiEN Ca BELEEN RS
HAEAERDL, LAAY U HETEFLD
Y UBBEETHEMIZENLT, BEMS
ORHBWERTRD Y, BIRLA~NOE
BodEEsEZELSh 3,

V. #awELRETaR

BHEFEIIIT VIVF—DPREDRFREIC
BOTEERHESELTNA I EWRRE
nNT5B, Bx bREORNED O BEEHE
FLUABEFBREEAOCTHRICKDYE
HA VEENFLEEINS I EPRERHE
EH-oTBHILEMBLTERY, FF
DOHETTEND S BHFMInE BEETE
LU, &27 Y ETEFVTY VEFERD
%39 % real time PCR THE Uiz, S5k
2, SWIEPEEaIc M, FEHPOHE
I M2, ZWBEPFIEHIC M3, PIRMEIC
M4 & M5 MEHEL T3, THANEK
OBHAEFHBTE, MIOREISRELEL,
M1, M2, M4, MSicH~TI0fELUET
»H o7,

FHREFCABERUCAKBEETENE
EPRAOCTThZTNBREST M T BEEE
L, vascular endothelial growth factor
(VEGF), collagen type 1@, Eotaxin-1 ®

FULH— - G35 Volll, No.2, 2005

292



. AFEHEE~ IR T TP SR & S1eRE RV IR~

Z2T % real time PCR CHIE$T % &, TH
NEHFBEFRRTE, BAEEARRE
F@BICHAT 6 4%, VEGF OREHEFE
IR LT, BAMZICREIRERE
BHENBEENTHBEIEEERLT, Tt
Fay AAEERHYETH B AYIY Y
FEASEEBTHE TS L, BIITH
NEHERBEFERTE, TEFLTY

VEEIESIE IC & b VEGF, Eotaxin-1
DEBRBFEICHE R LI,

VEGF RERmMEFECEES T 25,
FEBE~NOHYRIFABREETALTL
3%, Eotaxin RIFEEREBEHDEV R
EET30, B40L5IC, BARE
ETBNMBREERHEELTED, &
NERELS 208, HETTENMEY
Bt & B RHBZUER EEX T 5,

BEF 4 A7 (Torii, Tokyo, Japan) £/
Wie T4 X7 B TRBENOHBICES,
5 FRBICERm L,

BREBHDERRIT - EBRLAKER

TRNEBRIETHR

V. REZAERE B4 BESECIRESDE

PEFILIVYRSRERCBHEBT2oRSERT, BURORES

HETTENESURF S EABEIE BoEPLFLIVYESSIRELTVS. TPNEBRREFHBRTI,

MOEPERME LR 1IIRT. MREI

SIBHRESESRRI N, PLFILIYUIEEMYEIC LY VEGF, Eo-

taxin DRERZE<ELE.

20001 BLURICEREZEALHEL
Bl HlTH 3,

WHIBO 7 VIV F—EROFEMI, E
hZxar7—28BL, SRZ2HCHE
TEREEHHE LI, K LeAHR1BD
THREQRE, AHOERER—BOYF
¥z s pEKE, BROBREROFRE
BEAOBEML, £h®Eh0, 1, 2,
3, 4EEBILUFMELL, BREOEE
FEFEmE LT, REBRES (model
MPR-2100, Nihon Koden, Tokyo, Ja-
pan) Z ALy, TV F YA — VDR
EQ00Pa iiBO)EHFE LI, BFER
FRMINTRT RV EBOERAR

FUFE—-

R1 RBINREERE

ﬂﬂm%tm?WE:
'E%%ﬁﬁ (T%RD‘E)

BEAE BAOER2 I T, ﬁﬁ%ﬁzguaauatﬁ%@amm_
BN, 1E%, 2EAEEECHELTVS (*p<005 “*p<
0.01). ’ .

% Vol.12, No.2, 2005

293



>E 158

LIV — 8K EHE

127 B%, 4 H7BEIZBNT, { Le&HOD
ERZRIT7T-—RURFRTAITRIZA
BBICHEILHEEL,

BAMEOUH TRAEICSH T 580
BB EREOTRTHY S 3
7=, BHOERZI7—2HETET
Hotse —F, BECHHTROGEDE
BROISO 10LaNBEEENE1), (
Lo B2 TREAMETHHEHAL
THEHTREZEHY, {LeAHDX
AT BV THREUANETERLRE
ERDoh#H{f-fcl&&—HLTH
3, .

BEBREIC IR, 1248
BicH~UAABCECEEL TV 3,
TENBYIR EEEHZTWNICLBHRET
BHEOYEFY v 72D LTHWS EE
Z5h 3, B4 T, VEGF & Eotaxin OB
BERE LAY, KB HEoTEMLE
Tb, FEERLEORBEEKE CD34B
HOE@EFELE)BERBEI LB &%
BELTW3, B5E, ETTENEY

TS

FihgiOiEY

Bl & B B R IMT TR 6 0 §T4RET CT 7
RTh 3, MEDEFTIITEMESRHL
SNTHENOEESHEL, BREBIHNK
ELTND, AHEEZYRT 3 LEFEOH
BEAEAE USEEHRENES(TSET
E6HAEBTAIEVDRTL AN, $hE
TTENBYIRHTREENREIATH
3, BEEHBESRTFEL S,

V. REELRE

T UNF—RBOBMIED, REFHHE
BT ERTEET LV —HBLD
BILTW3, L—¥—, BAKEEER,
{CEFERER O I BMEBERENEP, TN
FHBEHRTTONTLEHN, EHTE
DN TOHRERD S WEZIERS
WET AM, HERTBOREIMELE
SIETICE-TULE 5 10, £0FEHRE
MENCIRET B C EMEE UL, HHTR
EHMEREEEER LT3,

BERBBERT VIVF-HALICHL
T, LIETE TR 4 REET T RN SR

FHBROER

®5 HETTPNHEURITE&SBRIETNERO CTHER
- EERHOBFRTLILF-HRXIBSTE TENERECEEFRE CREEIIBWY,
WEROEFTESET TRNEURTC LV BEESBEE L TVS EiEaE.

7TUNF— - & Voll2, No. 2, 2005

294



M. AREGEE~HET PPN EURINE 2 SBRERIVIEMT~

DB EF-Ti, TOERRAHESRSE,
Iz Le &, A, AMEX2T7—1L
L., BERRE, RESRSERSKICHME
L, BOEEEZETH3Y 2, ERBEIL
T3iEFbHD, 3F, SFORMRET
REROREHA i, BER, HET
THENEURFCGRAMRTMTEEZHAL
TEZD2EMOREER1ICE LD, B
2, 34, SELERERETBERICERRE
EETTH 2, TEAEOEFMBBRL
AETREBOVRETH S5, iRy, Eft
TEEFMLB D, SEIOKEFTE, {L=»
HDRAT—EBFERKT X PORENER)
Lize ZOERO—ICRBAMBEOEL
SEEFHRID, BHMROTME, £0
MEBEICTIREMZDZHLENSD, BED
EF TGO NEAILT 5 L8
BELEHTTH 3,
BFERTAPMTREREDO( LSS L,
NERBICX ZRNEBEORPIRCTRET
3720, TUNE—EEIEOSE, LB
7 X MBI > TL 3EFMEFET S
e EEL SO,
TUNF—RBEERET 3HEETE,

EORBAEBEED M #IgE Gmmuno-

globulin E) fitkfEk, <75 FRERE,
CpG DNA #i E# &, BCG (Bacille Cal-
mette et Guérin) BB EBBEIT 5N 5,
RIgE VAR BT EENPETES
3, BEERIET 3 &M E EAR 3
», BEHT LAVE-BERIHLTES
XT3 HAHEETH Y, [gEEEEHE
T BBEIORD ST B, HETTEA
BYIRIH & REMBEIITO ARdic aiE

BERAEREETL, BRERICHREERE
(ERMICBZENZTIO—20FRT
5%,

FHREBETT VVF—BARETLINHE
ELHARFESSOMARELLTO
SBEEZT, SRTRBFEERTITOL
FETH B, Th, TUIWF—EELTF
w7 vV F—-Fia# e Big L TED
BRAEREE O BRR (FED PR, CpG P+ X
SHEIC &3 [gEEEHBAORAEN > T
NGB8,

X &

1) Busse W, Elias J, Sheppard D et 2! : Airway remadelfing
and repatr. Am J Respir Crit Care Med 160 : 1035-
1042, 1889

2) Funkawa M, Yamaya M, lkeda K et al: Culture and
characterization of human nasal gland cells. Am J
Physiol 271 : 593-600, 1996

3) Tai CF, Baraniuk JN : Upper airway neurogenic mecha-
nisms. Curr Opin Allergy Ciin Immunol 2 © 11-18, 2002

4) Yamada T, Fujedz S, Yanagi S et al : Protein-tyrosine
kinase Syk expressed in human nasal fibroblasts and its
effect on RANTES production. J Immunol 166 : 538-
543, 2001

5) Feistritzer C, Kaneider NC, Stumn DH et al : Expression
and function of the vascular endothelial growth factor re-
ceptor FLT-1 in human eosinophils. Am J Respir Cell
Mol Biol 30 © 729-735, 2004

6) Mori S, Fuieda S, Yamada T et al : Long-term effect of

~

submucous turbinectomy in patients with perennial afler-
gic rhinitis. L.aryngoscope 112 - 865-869, 2002

Fuileda S, tho S, Kimure Y et al © Synthetic oligodeoxynu-
cleotides inhibit IgE induction in human lymphocytes. Am
Respir Crit Care Med 162 : 232-238, 2000

8) Yamada T. Zhu D, Zhang K et al:inhbiton of

interleukin-4-induced class switch recombination by a

7

~

human immunoglobulin Fer -Fce chimeric protein. J Biol
Chem 278 © 32818-32824, 2003

FUNF—-RE Voll2, No.2, 2005

295



