BRIRE M . 748 - H15 - 1996
Clin. Otol. pp 140~156
Vol. 7, No. 1, 1996

MEYRNN GFAXY B} A B
WezAsey g A0 4 a7

RECLEIEERE S HRE ST
e =

= Abstract=

Immunohistochemical and Electron Microscopic Studies on
Inflammatory Cells in the Nasal Polyp

Soon Woong Kim, M.D., Chun Keun Park, M.D.
Department of Otolaryngology, College of Medicine, In Je University, Pusan, Korea

The pathogenesis of nasal polyps is not clearly defined yet, but it is believed that infection
and IgE mediated allergy may play an important role in the pathogenesis of nasal polyp.

In the mucosa of nasal polyp, infiltration of various inflammatory cells (mainly eosinophils,
neutrophils, lymphocytes, and mast cells) is found and they act as the effector cells and/or
regulatory cells in the complex processes of the inflammatory response.

The studies on these inflammatory cells in nasal polyp may provide informations in the
development of nasal polyp.

The author studied and compared the distribution pattern, number and activation status of
the eosinophil and lymphocyte, and CD54 expression in the endothelium by
immunohistochemical staining and fine structure of mast cell and eosinophil by electron
microscope in 22 cases of nasal polyp with topical steroid treatment and 20 cases of untreated
nasal polyp.

The purposes of this study are to know not only the role of the inflammatory cells in
development of nasal polyp but also the effect of topical steroid treatment on inflammatory
cells.

The results are as follows,

1. Majority of eosinophils in nasal polyp are found in the stromal layer and no significant
difference in the density of eosinophils is observed between steroid treated group and
untreated group, but the proportion of activated eosinophils (EG2* versus total eosinophil
count) is significantly higher in untreated group than in the steroid-treated group.

The electron microscopic findi of activated inophil revealed loss of granular matrix,
vacuolization, and loss of crystalloid core, and these findings are also more frequent in the
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untreated group than in the steroid-treated group.

2. Most of the T cells are CD3*, and the number of CD4"* (helper/induced) T cells present
in nasal polyp is more than that of CD8* (suppressor/cytotoxic) T cells.

3. The density of CD3*, CD4*, and CD8* T lymphocytes is significantly decreased in the
stromal layer in nasal polyp from steroid treated group,
found between two groups in the epithelial layer.

The density difference of CD25* T lymphocytes is not significant between two groups.

4. The density of CD54 expression of endothelium in the stromal layer of nasal polyp is
significantly decreased in the steroid-treated group compared to untreated group.

5. The distribution density of mast cells shows no significant difference between two
groups but the proportion of degranulated mast cells are significantly higher in untreated
group.

These results suggested not only the effect of topical steroid in nasal polyp, which inhibits
the activation of the eosinophil, and inhibit mast cell and CD54 expression of endothelium and
reduced lymphocytes density, but also the presumptive role of activated eosinophil as well as
mast cell in the development of nasal polyps.

Further study will be required for the evaluatuion of detailed function and role of various

but no significant differences are

inflammatory cells related to the development of nasal polyp.
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& A oM AF AN wEPAA
& F U AEFE FEE AP o Fo4
%3 steroid (pulmicort turbuhaler) ¥]Wj £
A8 (BTl FAY 200~400 pgiH8)E 174
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8 AAE A Fe 209 (o] AgwR
B L) FE NEFRAL AFARE 3
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L BAZTH

£ A¥oA AHEE moused] HAEAY )
St 34w &2 Table 13 2t}

EG12 B eosinophil cationic protein
(ECP), eosinophil-derived neurotoxin (EDN),
2848 47 2 AY 5479 WA
EG2& AA ECP, EDN % #4338 Aejol
e zATY v AY maTehs u
&3t e CD3FAE T AE antigen
receptor complex& A3 FAojlmz mE
ot T Mo wd=n CD4 F4 2 CD8
FAE 42z Wz T AE9 o4 T A Xo] w
$3to] wdEdg. 283 (D25 FAE IL-2
receptorg UAEH] FAHSE T 2L B Al X0

af

adhesive molecules) A= &Y E (syno-
vial cel), YA E (monocyte), WHIAE
(endothelial celD®l ME=td] e Fguwo
2 g4std UMM E) REEc

2. WAzHsEgy gy

F TN AAY vEPRFL =4 PLP
(periodate-lysine-parafor de) §jo=
4ToA 12412t 1R F Tris-buffer saline
(0.1M, TBS, pH7.4) 2 FA 3¢},

TARY AFA A7 vAYEE 9B
ZHEAE FAEI) 98t 10%, 20%, 30%
sucrose’t #fr€ 0IM TBSYl zz+ 341744
FA3g S AAAY 27 L Tissue-Tec OCT
Compound (Miles Elkhart, IN)o] g 3
—70C AgtA4ol m2] WztA2 isopentane
(Sigma) &g ol 43tal F4 YEAN F —
80T WAI MEEALE Cryostat® o] &3}
A Z2He qum FAS d% WL o] 3.
amino-propyltrietoxysilane (Sigma)°] &€
Etol=d FHAA Az st Ao A}
43t om, AU OCT-CompoundAl A 9} H]
7t 3 we-g A4A57] H3tal Blottogd (5
% skim milk powder (Gibco), 0.1% Tween 20
(BDH, Toronto, ON, Canada)°l 30%3t 54|
ok 249 WAA peroxidaseFHEE o
A8k7] $18ked 0.3% H0.7F #H¥ TBSel 30
B Gl WEgAA wgo] B 2o
TBSE & A F zH9 Ao g u

1del

A 2¥SHD CD54 (CAM-1, intracellular 5o]% ¥2& 9A37] 95 05% normal
Table 1. Primary antibodies and Working dilution
Antibody/C Working dilution Reactivity Source
EG1 1:100 eosinophil Phamacia
EG2 1:100 activated Phamacia
eosinophil
CD3 1:150 T cell Novocastra
CD4 1: 50 helper Novocastra
T cell
CD8 1: 50 suppressor Novocastra
T cell
CD25 1:150 activated Novocastra
T&B cell
CD54 1:500 ICAM-1 Novocastra
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goat serum (Vector)& ¥+ TBSo] A&
A 3082 HEAAT 2 ¥ moused A @
284 134 348 230 FHsd a4
ol B3I 4To)A A WA AT

239 FA o) FHYL ¥0]7] 9ato
05% bovine serum albumin (Sigma), 0.1%
Tween 20, 0.2% sodium azide (Sigma)7} ¥
¥ TBSel &4algith. 13 g9} wgo
B9 2FL biotin-labelled goat anti-mouse
IgG (Dako) & 35TIA 30%3 WgA
TBSell 1083t 33 A8y streptavidine
(Dako) & %o 30237 w3217 ¥ TBSZ A
H3o™ 0.05% diaminobenzidine (Sigma)/
0.01% H,0, 100% NiCl, (Sigma)& 7] d Yo
2 ¥ TBSOl F&olA 10237 MgA AT &
Aubgo] B 2He TBSE 2 A5 =
FFE ANAYE AAY H Mayer hemato-
xylin (Sigma) 2.2 zde Asstn 54
HAd 2AAAAH L AA cover glass& %9
ste] FgAMAoz BARY.

3. AAYe A meAH

HEHRHE FMEo ¥ TRHES 3x3
mm’ 27]2 &2} PLPE o] Qof 4Toal u
A RABANT el @ zHL phosphate
buffer saline (PBS) 2.2 1043} 33] 43 %
1% 050, (Sigma) 7t &€ PBSOI A 42 o] A
0EL FRYHPL. FuPol BY zHe
PBSZ £4I¢ ¥ 4% dagAQE @403
& AA propylene oxide® A ¥< a1 epoxy
resin® propylene oxide®] M| 1:3,1:1, @
2018 ¥t FeoA 24 2o 2
FAIAT, ©A] &4 epoxy resino] Eoj3 3
45€, 50T, 60T FerlolM 27 Ay Z
FHeE AZow FHuwso BY zzye
200 nmFA1 ] PuPEHE G Aol toluidine blue
2 9493 F Aoz Basia 3y
A%} JAzAL TPse TAL 7} oy
37Held o) xubgwe Ao uranyl acetate
<t lead citrate2 ©] &9 4-¢ & ¥ JEOL 1200
Ex-2 A8 Ao g g

4. WAzHsetH Qo) oF AFAE

o FH EE

BHPU AL o) gsly 4% (epithelial
layer, ©13t ELZ £9)), 44 7132 (supe-
rficial stromal layer, ©18} SSLZ Z¢]), 413
273 (deep stromal layer, °]3} DSLZ =
DTYez Uty NGy Re EL 7
Ak &R M 015 mm Bol7AAE SSL, 717
3L SSLaHol M 0.75mm Zol74xE DSLz
TESAT. Azte] vEYzHe GFRYA
N ANE NEFE 22 PU FE 7} Fa g
#9elA EL, SSL, ¥ DSL® TE3o s}
AriZe) ddizol 10X10428 22t
4004 (400¥ o A 25X 25 ym) 2 W asIY o0
o Azt ol EAGE YHMESY 45 1em?
Wil EAste £2 gisigo.

5. WA FRE o) &d wwAEe}
Ao gesty @y

HEARA 2 oY 37olge) mupuw
& 22 1500X 2 1034 #gsigen s
@ ool MEHA] Y8 7 gridF ol A 2
& 89590 FYY AL 8X10inch 2
712 Askste] HUAE o) g3ty sg, A=
SHEE 54 A vvATE Azsyn 1
e’ ol EAshe 2 FASAT. ¥
€ 10% o139 Hgo] 248 dndy 7
H¥o2 TR Azsigo.

Z ot

A ZHR

EG1% EG2 FHMEE Ao ZatA o
A=Roy vlg FoAE, gz, gy
AZX Sole A4 512 Ytrh Table 2014
B vhel Zo] 547 A4 S (o]
EAZoIR Mol F2 2xsPon dus,
AL % ARBAE ()3 Yoz o)
BEI}E olF 58T (EGL FHAT) Y 5
'S A8WA e T awe oA
EF BAROR fo¥ Aol fnon, EG
2 YHAE (BHRE B4T) = Aawx
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Table 2. Eosinophil distribution and density in nasal polyp (number/cm?)
Untreated (n=20) Steroid treated(n=22)

(Mean + S.D.) (Mean * S.D.)

EG1” ELY 185+ 149 122+ 091
SsL? 55.26 + 34.43 51.88 + 25.18

DSLY 19.70 + 11.12 19.78 £ 9.53

EG2” EL 140 + 1.17* 072+ 0.69
SSL 43.79 + 31.34* 18.72 + 13.81

DSL 15.96 + 10.21* 753+ 3.98

EG2/EG1  EL 0.73+ 0.78 0.57 = 0.23
SSL 0.77 £ :0.11% 035+ 0.11

DSL 0.794+ 021* 0.38 = 0.10

i) EG1: storage form (no activated cell)
ii) EG2: secreted form (activated form)
1) EL: epithelial layer

2) SSL: superficial stromal layer

3) DSL: deep stromal layer

statistically significant (p<0.05)

*.

Fig. 1. ‘I hi h of EG1 & EG2 in nasal polyp tissues (X200). The de-
nsity for EG1 positive cells was similar between steroid-untreated (A) and steroid-
treated group (B). The density of EG2 positive cells was higher in steroid-untreated
(C) than steroid-treated group (D)
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B 29 FHFlEe 'Y T 14070, &
A 437970, 4% 159672 ANgwe o
271 0.727H, 18.727H, 753700l ]| 2+ Zo) A
<19 2A Btk (p<0.05).

EG2 ¥4t EG1 FAHHEY vt 43
FolME F2Y BAY Aot gldoy
ASH d3lMe AawA ge 2 (Fg 1,
A. B)°l 247} 077, 07972 Rawe 7 (Fig.
1, C. D)9 035, 0.3870 Bt} SAHoz oo
A =k (p<0.05).

AT AAEN G 2N awe 7
ol AME 547 MELD Yol e g
o EE 989 B3] 204 1494 &
ZEAR, HY Yole AP AAREA 5
e 5& ARARs} Yo 240 BAYAYG
(Fig. 2, A). 38 $%ole 33 234 a4
(crystalloid core)& 7FA1 ok a2y,
AELA e Fo zVTE BP9 X3}
WAol Amge FHg A3 wpaHgon
A% Y49 o] ANgwA Fe Fox
A B2=E A (Fig. 2, B).

B. TR=ZT oy

CD3, CD4, CD8 Ao tjg Wz e
AN FZPE MEe g JEg
CD25 FAHEE F2 Yx7o HELEWo)
FAERon E FANEY ZHTYNE
do] Heloy Yxpo AErEwe) gy
A% FHo 2 s Azsgc)

Table 3914 B RAAF CD3 FAHA T
BESY FE Agws ge 729 39 %, A
3, AFAAN 27 e’ B 6787, 85.167H,
323870, AEWE FL 41970, 38.357H, 18.34
N2 Ao FME T ZAbolo] EAIF 3po]7}
Ao (p>0.05) EAZFH A2Me Ha
WA e FolA A wtg (p<0.05)
(Fig. 3, A).

CD4 FHHES] EEo} 4+ Maws) ge
oA 247] 48870, 616370, 2530702 X
& T2 2.987H, 255570, 102570 H]s) Ay
FoHE ¥zt BROY FAH ol A

Fig. 2. (A) An eosinophil exhibiting many
large, ovoid granules and lipid gra-
nules (X6000). (B) An activated eo-
sinophil showing loss of matrix and
crystalloid cores (X 10000)

21 (p>005) EAHEH} dxole dRaa
Bol $AHo2 9oge o8 B (p<
0.05) (Fig. 3, B).

CD8 F3HES BXsl = g0 go
Tol 247] 2,187, 294670, 1448742 A zwe
T 1507, 11.8870, 453700 wl&) FA =z
AFoM  2JegiA Bkt (P<0.05) (Fig. 3,
C).

CD25 FHHUZT 4+ g8 Yx 7 ofgo)
Hial A3 Alon Arwx e 7w
BE 229 Fole AU (p>0.05) (Fig. 3,
D).
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Table 3. Distribution and density of T lymphocyte subset in nasal polyp.

(number/cm?)
Untreated (n=20) Steroid treated(n=22)

(Mean + S.D.) (Mean *+ S.D.)

CD3 EL 6.78+ 7.21 419+ 278
SSL 85.16 + 32.40* 38.35 + 24.90

DSL 32.38 * 16.95* 18.34 £ 16.73

Total 124.32 + 43.73 60.88 + 39.25

CD4 EL 488+ 4.90 298+ 219
SSL 61.63 + 22.48* 25.55 + 16.46

DSL 25.30 + 12.24* 10.25 + 5.55

Total 91.81 + 35.24 37.88 + 20.85

CD8 EL 218+ 239 150 + 1.07
SSL 29.46 + 11.17* 1188 + 7.32

DSL 1448 £ 6.40* 453+ 317

Total 46.11 + 18.37 1790+ 9.63

CD25 EL 0.72 £ 054 087+ 0.15
SSL 633+ 3.96 6.95+ 3.29

DSL 6.02 + 248 579+ 247

Total 13.07 + 4.24 13.61 + 4.75

EL, SSL, DSL—refer Table 2.

B ZYolA & CD4 F4HMES CD8 YA A
o & NERA Fe FAME 727 9181
N, 46117024 CD4 FAHME} o oiiA &
gkew (p<0.05), NEWL ZAMNE CD4 &
BAMES CD8 FAAMES} 2+7] 387870, 17.90
A2A AA CD4 FAHAE Wol FToA
FAALE Fo@ AolE EAT (p<0.05).

C. CD54 YMUzH=

CD54 FHMEE FBHAME, Pz ¢
G Fe] ME EUe wa dyoz day
Aoy FAWAME] FHHMEY AS3Y
o Table 4914 Xy R¥ Zo] CDs¢ %A
HAHE LG & A0 ge 9
EAZ, AFAM em?F 7H7) 223490, 17.1374
ol AW FL 115770, 126902 EAF,
AFANE FAH o7t ARt (p>0.05),
Ae e B2Y 39ole A8 ge 79
A 4082702 NEWE F 2254709 Hmah
o A w3k (p<0.05) (Fig. 3, E).

D. H|ZtMZ

Table 5914 M& R o] vRHA L 4
B ARYA 4 Fol em’? FT 4711742
8w Z 367370 Wl we A oy
TAA zAeje gon (P>0.05), g3Hd v
THES] FE NEWA B Fol 34422
A8WL 29 11267000 vs AA B
o (p<0.05). el EHPE WM ES} A
A B ES v NEWA Fe Fol 7234
2 AEES T 31580 Haf oA ¥k
o} (p<0.05).

A Ee) HAERE 2Ae MEAW &

< 5olg FE AYPY MEEA )4
E717F 2Esol YAT uHHE FHPL
AAYEL e %74 AFTZ (hexagonal
crystalline) £& H3@d oz #&Fs Ao N8
e T uEPgzFe AW 2AL
HREEe] HTHE AT RS Eold
e} AP AEFH] FRF v S}
wes o UL (Fig 4, A. B) #3& Az
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Fige 3. I hi: hemi i of T cell subsets, CD25+ cells, and CD54+ cells in
nasal polyp tissues. (A) CD3 (X100), (B) CD4 (X200), (C) CD8 (X200), (D) CD25
(X200), (D) CD54 (X200).
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Table 4. Distribution and density of CD54* cell expression on endothelial cell in nasal po-

lyp (number/cm?)
Untreated(n=20) Steroid treated(n=22)
(Mean # S.D.) Mean + S.D.)
CD54 SSL 2234+ 9.14 1157+ 7.75
DSL 1713 + 9.97 1269 £ 6.86
SL 40.82 + 18.62 22.54 + 11.36*
SL—total stromal layer
SSL, DSL—refer Table 2
Table 5. Mast cell density (number/cm?)
Untreated(n=20) Steroid treated(n=22)
(Mean + S.D.) (Mean + S.D.) -
Mo" 47.11 % 24,58 36.73 £ 27.13
Mp? 44.42 * 20.01* 11.26 * 10.00
Mp/Mo 32.34 + 12.27* 31.58 + 16.56

1) Mo: Total mast cell
2) Mp: Degranulated mast cell

=7t 28 £A4FATE 3L dygern @
FAH] Ak aHY ABwA ge 2o
AN E HFE S M BHMEE AL o) B
o BE 24y 2749 99 A2, FE
3h % FEFE APyl de Fe nux
@49 gAtel BFHYY (Fig. 4, C, Fig. 5,
A). B BAPH e v Hse] AlXE
e mAEY] 28 R REHow MLy
24E B29A9 (Fig. 5 B).

in ot

HMEDL N R RuE Aol w4y e
HEGH d54 FBE v 2y S8 4
EFH F NN A 2 s o) we
433 VAP Aol 5 Aol Wy
71 alA Be A7t ey ofF wa
S A A o, edw szt
Fa% WHado Fejx Utk TosE 3
2ol 4F wE Fu=rlz AP 22 e
HEL 338 RANA Ao nf2o] @
EH3 cj7lo] 497 Ao WARTo

4%E s e Eol YA o|zle F
Ha HEYFH ¥R £ Zyde
%99+ 4 (epithelium rupture theory)< A
B e F98 wa g

N2 24y aolA FHS 3§
Ao} 243 & AFFHRAdFATE HEFo
ov RHAESAE ¥ 4 vk 493 m
FE2 ARG $FH 4% QHgE nrow
Hol g3 AR =80 zhAoE gae
FENE Fe Holed Aol Ao
T2t 434, 44859 dast dojun 2
EAE] HEE WYY FEE JFMAEE
FE BUT, 55T, NUAE, Yup, PR
AE, GeF Foln], HIZPS IHTA HE
Hit 3574 vEYPoE PHPY A &
A7 5577 FE AEATE ojFm ¢
cH, 33TE @9l dAolEA Te o)z
A 2Nl B £ Qon, 2dde AA7
FED JergAEe ] 2en YA
L S ATA APl g% wg 2 B
HEHe SEON 55T Fge wuzy
EF3 34T Agol FUh He A9 w

ot
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Fig. 4. Electron photomicrographs of mast
cells in nasal polyps of steroid-trea-
ted group. (A) Three granulated-

form mast cells (X1200). (B) A
granulated-form mast cell with exte-
nsive surface projections and partia-
lly degranulated granules (X6000).
(C) Granule ultrastructure showing
a scroll pattern and honeycomb cry-
stalline structure (X15000).

BUFE F2 A=y A 43
2ol #dol YE HFYMYT2A 1 5L
o Besl wEA YA gou, Sl
o dFusel 2Ad Bolaln £FolRE

Electron photomicrographs of mast
cells in nasal polyps of steroid-unt-
reated group. (A) The mast cells
exhibiting more extensive degranu-
lation (X1500). (B) A degranulated
mast cell showing double density li-
pid bodies, blunting and loss of sur-
face projections, and focal loss of cy-
toplasmic membrane (X1600).

o WAE, B84 A% 2 FU-FAEF
A5 HFge 55T vls) Wekstn Fg
SFwolqge MEQ 277 (extracellular
degranulation) ol 2] § A Z 7] Fol o)
AEZEzgolg, aug A7 43
s g3go] dojud M 2 1Mol ol
@ 5Rgoz AF HFAE B oz F
AHME R 2o &4 FA Hed, o
AZSEIE 3879 Ao Y& Fole
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@ (cation protein)?! MBP (major basic
protein), ECP (eosinophil cation protein),
EDN (eosinophil derived neurotoxin) =13l
EPO (eosinophil peroxidase) °l 2|3} #A€
=4 @223}% (toxic halogenate species) &
o HFHA H g Qg

o] o] AT E arylsulphatase B, histami-
nase, phospholipase D 5 B A4 9 wulo]
#g, AExE R AxTte FFEo ed ¥
At gty wAME fFH 737
SRS-A (slow reacting substance of anaphyla-
xis), histamine, PAF (platelet activating fac-
tor) ol AENE e dg2rg we
& zA3H FA4 227 e AAA
Ak, ZATE EF leukotriene C49t PAFE

A,
N7 ATLEANE  IgG-Fer & A,
IgE-Fes= &), HAC3b (CR1), C3bi (CR),

PAF, LTB4 (leukotriene-4)o| W@ &7+
Aol A FiHe 534 L2 Wl &
437k 59 g3y diAAE feEE e
o), IgEoll i g FEAE HVAEY TH7)F
9] Ao s AstYo) wouv FFAXAM =
20~30% 9] EAFI, ST FohF Fatol A
£ CR, IgG 2 IgE &3 FAAE F7b
Fhepn,

249359 347U EG2 YAANEE gH =
7] vl gate] s Hupe) A F o A
am AAgEAe] NBAAHTY DfFo A0
wol #EH™ AN EG2FEMES]
HMEEY o FME 9 AZNEE &
ANA M5l 2Tel RFHZe Hluks
< doA oo,

HEHZ AN 479 BXYEE g
27] v e gl WA HYP FFgo]
A% EAY TAF wRheH, olF EG
1 2 EG2 FAHAMEN Be Re $AsE &
Aol frelsl= MBP, ECP $9 AXEA
2ol F9 4 =3 Byolygy AW §
A= £48 oA HEHRIR V48 5
AEE AR

32T W steroid A*E FA EE &
4 59 AaA FNe ¥F sdTE WA
A ZasHu? A% £ A7E FHME
allergenS. 2 FLAIZ ¥ Sbsle AdY ¢
H2718gA 2T f9jel "
e ol ¥F AT T, ZATE HF
Al7le AR AR = ofvl 3
FAY R rEdA o8 AF R 2w,

Steroid A A o] FARF-o] Ao dig
Fe TEA NG B FunAy
oA TAT P EG2 FAEAEIF N8EA
Qe Tl ud FAY Fa2E BYowd A
AN 71BA 2H| FATFE F7}
A3 ZasActn Fop,

7)o wrs) BAEAe JBA HEAH
(BAL, bronchoalveolar lavage)°l A steroid¥
FHAEFANE AT HdFe Fae o
Rev gAgE 3879 Fart AARE
Bax glom HEYZAE Mygind 5
Kanai 529 ©3}% steroidd 4| 9] S&¥F&
47 2EU 2A 9¥E FA geoi
3 2 AT 2AAME FTAM BT
FE 2|7t YA2u EG2 ¥R AL E steroid
AgTAAN AY F2E BAh

479 AREEE 24 NELS Fol
A BT JEAWe] FHe B xe d
B el #FHJL, APl AT
AALEst g B AALEst $e 7o)
#dEHAoH AYe Fdle E 2HY
YA 7hA D AT o7 @ g W
A ge T BATE FYEY MATFE &4
7 FES} WAdel NELL TRO AF FF
gom AFY Y49 ade] dAsA #
ZH A

FEZFE AN 2g¥ 7dd 9
ZAAE 2 AFANERAN T FAYLA
EaA #ddtn glon wFges Fo] ¥
33 glep,

YL 7e FaARYolM THZ T BHE
2 odEe dzks Ao d9ueg,
A FAE VEE AEZZ AN gy

UES

do 4 4
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ol g,

THEITE I 7|5 wa FAYRE Fe
Bz T AEst FAQLS dANE 97
TAX, ALZ4A AEZEY THERZ T3
H, B¢ 9EZTE £8P 7 dAdAN #
Azpe) w@el we} 242 Y MEED A
2 E3g9e 2dstn Ao

CD3 YAHAMEE A& TIZFEAM ¥4
FEA o] AYH N3 E HIYoz
AE3e 7%l Aom, CD4 FAMEE B
Z/FE TAZZ 97 A A gn
FoZAAFEEA A2% 9 (class 1T major
histocompatibility complex : MHC) % A3}t
o 457} slu, CDSFAHEE qA/MAE
54 THEZ F2214% A134 (class I
MHO)# Z#stel #4317t @},

A3 CD4 ¥4 BE THAEE IFNor,

IL-2, IL-4, IL-5, IL-9, IL-10& ¥ 3= CD8
FRAEE olgd@ 7o AT, o] Bel=
THEZTE FFF AFAFAA (GM-CSP) ¢
ZEIARJAA a9} B(TNF o & p)E AsE
o ol& YEZFANM FHE cytokineS &
B AFAES B3}, 4FE, 54, 4Eg
4-g43to)] Bjdtn] 53] GM-CSF$} IL-5% &
A AEFEH 2Rl 7 L “killer”
eosinophil (hypodense) E@&Fo 2o @3}
A AL QI IL-32 Aok v gh4 Lo,
IL-3 % [L4% 2%z vgAxe] 4322
ol 377 givtm @k CD2s FAAEE B
dstd THZ 79 BHZTE IL-2 584 (re-
ceptor B chain)& 7FAa i,

Ao v Hupel o BExE TAH
3o} BAIXS W7t 31012 CD4 FHA L}
CD8 FAME H&L 25: 10123 3w
HEYRH)N Y7o B¥E Z Fwe 3
guldetel wE o we YEZTst BEHo|
o giye] CD3 YA A EoiL CD8 ¥4
A X7t CD4 FAANEZEYG Bda sden
Stoop T¥E HI&F RBE Q. o)
@8] Kanai $°& CD4 FA4 AL} CD8 F4
AEe] FE YEE A7 AYew B dF

A7z CD3 FAMETF @t} CD4 FA A
¥9 CD8 FHMEY WEE 7 5, Stoop 5
o] &7FE W CD4 FAAEIL CD8 %
BHMEA ws EA EESH A 2w
CD25 FPMEE =EA &A1) o2
Bzt wet CD4 FAHAIES} CD8 FAME
< 959 FeolE obnf EYo PAAR, 4F
AYRA, BAEH Bl YL Ao F=
"

T LT B steroid AAS EAE T
HET o S4 3 cytokine§ 4o A o) m® T
MEZZAAQA IL-28 YL Z2AADL T
AES] IL2F8A 9] F dAE Fupo, B
AT 2% steroidX BTN A X BWA
¥E TEY CD3 ¥4, CD4 ¥4 2% CD8 ¥
AAE BAG Fa7t AU CD25 FAAH
EE steroidAN & TH XNEWA Fe& F7tol
apel7t flo) BF =87 EAsgonR o
CD25 FHAZTE vEDS FH 2 4ol
A B F&e AAse A 2o

CD54 £ RAEIRIAAE HAo e
FHEA T S AXFEAE fFEA
—1 (intercelluar ~ adhesion  molecule—1:
ICAM—De]™ FREAe d3Axe
ZHAW F Yol T2 4TS st o) W
HAE FAEZ] BAole IL-1 % INFy
23 TNF ¢ % g ol o8 23] =g
chemokine®= &gk, M EPzAN CD
54 B2 RAEH A EEA Lo s
Kanai $%& steroidX8a3% XawxA g
A Aolzk gt oy £ A7d
I AN steroidX o] A Wk
on ol PYEF A2 AF cytokine =
IL-1, INF-y, TNF o 2 8 5 2ulgzd 7
He A 2oh

HRAEE 3379 go] dyery A
o 7b¢ el AL AXoln EF v EYY
Aol o 48& )

HEYzYe] AEJAE histamineo] o
F EAM = histamine®] FFLY w¢
HMEZF N EJZA AN EHHo] ol Hol

o
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Qe AHdWsto g T HIZPE AR DA E e
#AE IFY F Aok

g 2714 wgel oA HTHEE alle-
rgen #o Ao g B} dojyd &
HHE deAN APl FfrEe Ae his-
tamine$ M| &3} proteolytic enzyme, hepa-
rin, chemotactic factor 59 U 3}3+3 w7
Aok M L] MEZHNA arachidonic acid
7} cyclo-oxygenase 2 lipoxygenase 4 2o 2]
3 oA g5ty wAA) A fFHe
dl, cyclo-oxygenase” 29 ]3| M prostagla-
ndin D2, E2, F2 18] 1 thromboxane A2, B2
7} RAYE|L,  lipoxygenaseZ 2o s M &
slow-reaction susbstance& ¥4 3 leukot-
riene C4, D4, E48} chemotactic leukotriene B
7t ARH feElEwAs ddarwnge 3
A e, g Ze £ v 5oy
AT & O#d, @FFNY FY, @¢F,
@ codeine, morphine, compound 48/80 ¥ %
4ACTH 59 %8, ® XAAE C3a 53] C5a
223 ® substance P Foll oJs|NE #A43}
7t Hol 23Y g doFige,

B R 039 shetd w7 A o) ol
AFHANME TNFS IL-3~62 HAHuo a}
HAXNE HP7bsAl ANAE R Aok IL-3%
IL-4& ¥ebHEe) 9 23 IgE GA o 5
23}W® 5% Alge] 54T £33}, 8iF
4, ME54 F hypodenseold] AL 2F
Sted® MR EgMY L5 A4 ALS
ZHIAT ZOF A2 7R AFH

MR EE 2HEEG 4 o Hut
MDA ES} AfzH HAHERZ Yren
U EE AEEA MUAERG T Y=
Tl 9% 228E o Bomuw Afza w
TAIERCT A3 histamine ¥ FE Ho}, v
EHxAGN HVAEY BEE EW 4o
£ A gl Fu vinAER, F3} 1
FEANE 2¥2A v TAEI) @o] £¥3}
L glepe,

HREAEo] th§ steroidA M FARFE
2 GH 2 YV FAA allergenS 2 LA

A F &uEe Aoy BHeg B, v
MEAN FEHE oty oA fe
FaA 719 v geke) Hoh vnA L @
A #2E dova ok 28y Pipkorn
=} Enerback®E $9dA ##27] ¥ Fol ste-
roidA A e FALFARE HPHE) &
wakglel 229 histamine FFF Fawh
AAFT HGoen ol steroidA A7t hista-
mined] HX YAAE AAzz Wy
histamine A9 #HA2E RFTANGL &Y
o @ MR E 9] Fa e Qoy 259
FYPRgollEe ¥ FA Fede His
T,

B ZPZ2 Ao M Kanai §9 2J3H2 ste-
roid A A FARFEH NBWA e T 1t
HIAE S} o B} v Ta sgo
o, & A7 FI3x HUNE UE ¢ B
EAUE FTRA FAH Aok fdAeou
g3gE vge ARWe FoX ¥A3 @
Skth. Drake-Lee 5ol 2]3t@ ®]E oA 1]
TAHE Yol i AREALAL g
T v HAE Bd Ut [gE ZPel o8
doivte B3y dZFHe daga Ao
FAdFoz vTAE P L 5EY
dojted AP 289 FEIF A4dH
TP Hu HdHe Ay e YA
2o ¥ty =@ UE HYe SHiE §%
o] HPNGEo) MiEEHEe TRE AP
A7lo) B35 HEY HTAES GHYPINE
FHA Aol gEd AAE | BYPolME
Folg LAAYES JEo] EAH Un
LAAYE BAE FF AAAoH, EAE
0E HWFTEAAN WUz fgde] BATtn
sgon o] 27de HYAHA IgE A4 ARz
A H|WHE G} o3 ofn} o we
A zko] B} Fo) BAFE Folgn F&3n
ot & AFelM AduBLAe AL
A, X3, Fx3E FPdlol e Fe 1
WEY Y4 Edol BFEYoH vy
Amol Wt HEo] mAET] AN B
AU AETY 4% #FEUT 53] 2
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2 }Pe FF 574 2FT7E2Ao Ho
3P BEYL F AU

2 A7 238 FHARLY steroidAA 2
SREFANEE LA R HEHAME B
T, H AT R P EAY A&l YN
om, 53 #43td EG2 AINT Fe
&R 245 JAed, ol ofnt @
Ao Ao} o o)A vEY ¥ 2 A
FARY dR2A o] B e Jow
F&9c. gA4std 34T Agauq
MBP, ECP, EDN % EPO %9 AEEANER
o] W&sel N3 9 RulF Huo) Aty
AL £3E Qo931 7o) HTAE
o] g#geg A histamined) FE2Z T
433 344 F7kr RFIAH F7) g
3, B YZ PN E8| 3 cytokineol <)%
AFHE 24 ol TEEAN 2 AR B
g Aoz FZ9Ech steroid FAEF AP
€ AFAE 53 AT B oA, =
T F2 3 cytokine Ao A, FFUIA
Eo| AEFERAELA FEGA ¢ HDAE
9 BFHPAA Foz uEH AFAAG
F5g doA YPFoz FHE INZ
Aoz 59 23u, EG2 YRAEY
HEHEH 2 A% AEEZEo] THIA
R AZAARZA Y qEg e s B
&3 7FEste 3ol oz AAgn A
ot

E 5

Steroid Al Al (Px, pulmicort turbuhaler) 2 ¥]
ZFEFLUE el N HEH=F
22¢19t N EE VA Fe M EFZRF 2099 A
Az gagos PP, THZT
obd, W MES CD54 2y R} Fo
WaA, 23 PulZste)] DAY ZHF
o nAFzUsE BRHS g e 2
g AN

1. MEPZHNA 34T FXG UEE

steroid N ETFH XNg @A g Fo] FA
# Zol7t giRev, B4shd 54 (EG2 ¥
AAE) S v &L g g FoA HA
8 wgkm, EY AN 2N ART
A ge To 3ATE P ALAY FE
3, 233 Ade &4 F9 4ol AF B
2= A

2. EYxA YxF ojye FF LF|
A tiEo] CD3 ¥4 T MEJLM, T AX
 CD4 ¥4 Bx/fE T AE7 CDS ¥4
A AA/AEZA T AEo] vis) Bk CD25
FAAEE AASA A U= EEI}AT

3. CD3, CD4 % CD8 ¥4 TYZF9} &
B FAME steroidN ETH N g0A
< 2 Atolel Aoj7t ghevt BAH R A
FLAFANE steroid BZNM @AT 7
28 Hgen CD25 ¥ THAEZE FEt
e}t AT

4. FBRIAZNA CD549 MENEE
steroidX EF M BAY Fag Byoh

5 AA MBME FE FIL FAFH =
o7k fRoy EAPE W DALY v gL
A8LA Fe FAA BRI Ekoh

oldel Azg FHs wEH LA
W Agedoz EGRFAMEI} vTAE R
HBATEY FFHAEZEF tEo] Ho| BAF
o] #AHH steroid®] ¥EH W A}
AT B4} A, Fx 7Y A, Y
M Ee] CD54 2 4A P HVAES T
Y oA Fol A uEH HFE A
Adn A 2, WEH] FE
WAL A7) J olg JIHMEEY 7
ol i A7t FF AR S Azdo
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