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ABSTRACT

Objectives : This study was carried out for the purpose of knowing the effect from anti-arthma
action of the abstraction from a extract of Paridis Rhizoma(EPR). In order to know what the effect of
controlling an abstraction from Paridis Rhizoma. and about the expression of B cells and Ig E cells,
mast cells it was necessary for it to be activated by ovalbumin.

Methods : In order to know what the effect was on the organization of cytokine gene expression
from The increase and divorce of the B cells and allergic acting by EPR, we found it necessary to
examine the BALF. At the same time, as we examined the histamine release by ELISA method, we
also examined the effect of EPR.

Results : EPR at 100 pg/mé, the highest concentration examined did not have any cytotoxic effects on
mLFCs. In FACS analysis, number of granulocyte/lymphocyte, CD3e'/CCR3’, CD4" and CD23'/B220° in
asthma-induced lung cells were significantly decreased by EPR treatment compared to the control group.
In RT-PCR analysis, mRNA expression for CCR3, eotaxin and histamine in asthma-induced lung cells,
which was induced by rIl.-3 plus rmIL-5 treatments, was significantly decreased by EPR treatment. In
ELISA analysis, production levels of IL-4, IL-13 and histamine in asthma-induced lung cells, which
were induced by rIL-3 plus rmlL-5 co-treatment, were significantly decreased by EPR treatment. EPR
treatments significantly inhibited the proliferation of eosinohils prepared from asthma-induced mouse
lung tissues compared to the non-EPR treated control cells. Immunohistochemical analysis revealed that
EPR treatment significantly decreased the levels of eosipnphil activation compared to non-treated cells.

Conclusion : The present data suggested that Paridis Rhizoma may have an effects on the inhibition
of parameters associated with asthma responses in eosinpophils, and thus implicate the possibility for the
clinical application of Paridis Rhizoma.

Key words : OVA-induced asthma. EPR (extract of Paridis Rhizoma), eosinophil, lymphokine assay,
immunocy tochemlstry
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2) Aok % 717
O Al
Age] Atg" A%e  diethyl pyrocarbonate

(DEPC), 3-45-dimethyl- thiazol~2,5-carboxymethoxyphenyl
~2,4-sulfophenyl-2H- tetrazolim (MTS), 2,7,-dich

l-orodihydrofluorescin ~ diacettate  (DCFH-DA),
complete  adjuvent, chloroform, collagenase,
RPMI-1640 ®i %<8, isopropanol, ZH¥AF&HY

(RBC lysis solution), ethidium bromide (EtBr),
dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, lamide, magnesium chloride (MgCl2)
¥ Sigma Al (US.A) AFS ALEstg ey, $Ho}
HA (fetal bovine serum, FBS)S Hyclone A}
US.A) anti-CD3-PE
(phycoerythrin), anti-CD4-FITC (fluorescein
isothioccyanate), anti-CD8-FITC, anti-CD23-PE,
anti-B220-PE, propidium iodide (PI),
IL-5R a-chain polyclonal antibody (AF553, R&D
system)¢} RNasew
US.A) AFE A8t on,
o AlE AMEE AT

(Logan, A E &,

anti-mouse

Pharmingen A} (Torreyana,
71eh Ak Ajeke B
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¥ Adel Alg"H JI7lE d9FE7 (RS,
Korea), rotary vaccum evaporator (Biichi B-480,
freeze dryer (EYELA FDU-540,
incubator

Switzerland),
Japan), CO» (Forma scientific Co.,,
U.S.A), clean bench (Vision scientific Co., Korea),
autoclave Japan), micro-pipet (Gilson,
France), water bath (Vision scientific Co., Korea),
vortex

(Sanyo,

mixer (Vision scientific Co., Korea),
spectrophotometer (Shimazue, Japan),
(Sigma, U.S.A), deep-freezer (Sanyo, Japan),
thermocycler system (MWG Biotech., Germany),
ice-maker  (Vision scientific  Co., Korea),
homogenizer (OMNI, U.S.A), plate shaker
(Lab-Line, US.A) % ELISA reader (Molecular

Devices, US.A) 5& AH&3t40).

centrifuge

3) oA

Ago] 489 F2 (Paridis Rhizoma)® 3
EARAA G 13 AL dAew $oja
e Exgwdely tig oA ANFd 2gdE
AL A3l AgEH

FF -"F%a(extraet of Paridis Rhizoma) ; EPR)
& 2] g8, FF 200 goll FHF 2000 mE
Fsted &5 ?d}tﬂaﬁﬂ]’\i 3 AT FEEY e oA
< Y d#sld olg Y EF2A  (Rotary
evaporator, BUCHI B-480, Switzerland)Z %38}
o, o|& Al 54 #AZ7] (Freeze dryer, EYELA
FDU-540, Japan)& ol&3td &4 Ax% FF8
WE -34T) 2@suM HFed sEE G4l
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2. WH
L in vitro
1) Mouse Lung Fibroblast cells

(mLFCs) df<k

el A lung  fibroblastAlE (mLFC)+=
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BALB/c A% #li Qung)x2& € cool D-PBSE 3
3 AHE & A4S =4og dud obg, conical
tube (15 m)o] ¥l 1,400 rpmellM 5 #3F A48
glsla, tubedl DMEM {containing collagenase A
(5 mg/m¢, BM, Indianapoilis, IN, U.S.A)9} DNase
type 1 (015 mg/md,
(penicillinm 10" U/m, 10 mg/me,
amphotericin B 25 pg/mi)}& @i 37C CO, uj <
71l A 2 Az Bk s gseh 05 % trypsin-0.2 %
EDTAE 3713 ¥ 30 87 A< wjoksig, wja
F i gs (PBS)E oF 2 8 1500 rpm
ol 9483 F DMEM-10% FBSo 1 49 &
¢t wiggt 1 FY F 05 % trypsin-02 %
EDTAZ mLFCHEE ¥&lsldd DMEM-5 % FBS
wj koo 10°cells/md FER @30l 96 well plateo]
ke )

Sigma), antibiotics

streptomycin

2) AEEA (cytotoxicity) 4

AESAHUHE SRB assayd e I ¥ ¥
Ago) Argstdct mLFCs M¥EE 37C, 5% CO:»
g 1 A Y F FF 228 EHFT 5
T 400 pe/mi, 200 wg/mé, 100 ug/_mﬂ, 50 pe/me, 10
pe/mh, 1 pg/md)& 48 AZF Ft At wMIFE:
g Fo Wdge vgn QudsEY (PBSIR 2
3] Azt 72} wellel 50% TCA (trichloroacetic
acid)® 50 W& 718t 1 Al B9F 4T} #A 3
9 EH542 5 3 AFg O3 wel plates F7)
FolAd Azt SRB (04 %/1 % acetic acid) &
AL 100 w/well2 7Pt HA¥ (room
temperature)oll A 30 &7 4%t a8 0.1%
acetic acid &0 2 o 4~5 3 HH3 gL F7)
FolA AZst3 10 mM Tris BaseZ 100 pl/well
2 gz} o] plateE plate shaker (Lab-Line,
USA)NA 35 speed?® 5 3¢ shakingdtxn
ELISA READER (molecular devices, U.S.A)°lA
540 mellA FBF=E S}

3) AAEE YA

Holl A TAFFA L

C57BL/5 AF el 500 pg/mee] FeERl (OVA,
chicken egg ovalbumin; Grade V)3 10% (w/v)
aluminum potassium sulfate (Alum; Sigma)& 02
nd (100 wg)s H7ZAHE FAbsle] @ daE A2
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F 2 A g A ¥ L*%I“‘” (500 pg/
) 100uE 71EFdgct 3 FAFE EF7E o
8t 25 mg/m ©ERER £4S ?SP-rC’ﬂ 30 ¥4
dFEde] 3 Y 6 F B v ¥ r=dE F4
Azt Mol g A AE HEIHA Hz
Hg #AA HH & F 2 % $Hol A (fetal
bovine serum, FBS)e] X ¥l RPMI 1640 wufx)ef
1 wpg/mée collagenase IVE 71g &4 15 m&

37°C, shaking ®{<¥7lolA 30 & Bt 5 3 ol
Z2]& H3& (digestion) 34 HAXE Fgo.

#2189 AMAXE wXZ AAF F cell strainer
(FALCON)ol E:AlA A Xolele) Ra=x L
Z2 oL} BE¢EES AA#RY ol AHIXEZYRH
ACK #9& 37°ColAd 5 & $< Mste HYT
& f3A7)71a A A2 AEHE F 004 %
frypan blue® $4& F ATFS A}

4) HAE ¥

24 well platecl WAE (2x10° cells)& wioFstn
FF32E (100 pe/me, 10 pg/ml, 1 pg/ml)E A
sl 1 A ¥ rIL-3 30 U/mé)vt rmiIl-5
(recombinant interleukin-5, 10 pg/mé,
PharMingen)2 347 &A% fdS 9dstyg 4%
2] wellel #7}ate 48 A17F st

mouse

5 FAIE %

offy

FEH

ol Argl:

LTS

W F osAT AEE 2ad449% 3
% SHoldA, 01 % NaNa)Z 2 3] FAzlgx

4TCelA w9 FF9gH®  (immunofluorescence
staining)g AA13d . zHzbo] anti-mouse IgE,

anti~CD3e~FITC, anti-CCR3-PE, anti-CD4-FITC,
anti-CD8-PE, anti-B220-PE 18]
isothiocyanate (FITC)-anti-mouse CD23%&
30 B2+ &M ubgAlZ #g F 3 3 o)A
AN ATFE FATL F FAE FEEY
71 (flow cytometer, Becton Dickinson, US.A)Z
A7 sHAEZANM CD3e, CD4, CD8, CCR3, B220,
CD23 (Fce) o ¥d& BAsgn) g8
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wjopet AT A L] RNAzol® 500 & $¥1 &
#a w7 BEgec. o & HEHdd
chloroform (CHCl) 50 w & H7% ¥ 15 =3¢ o}

A EREEY. ol% dgel 16 ¥ KEY F
13,000 rpmell A |4 288 F o 200 W] FF

o4& 3438e] 2-propanol 200 wbst FF I F
dgolM 156 B3 HAFHAY. ol &
thA] 13,000 rpmoil A A4 £2@ F 80 % EtOH

HHE EER

2 $A%n 3 ¥ vaccum pumpolA ZAZE3Ho
RNAZ #23%ck.  $%3 RNAE  diethyl
pyrocarbonate (DEPC)S & 20 we) FHF
*o] heating block 75TolA BEAIZG Az *
first strand cDNAZA ol A}&3FA Tt

(2) dAA-ZTES dH9E

G-} (reverse transcription) u¥Hg-& FEH|®
total RNA 3 pg2 75CoM 5 ¥ ¢ WA 2,
oo 25 4 10 mM dNTPs mix, 1 g random

sequence hexanucleotides (25 pmole/ 25 uf), RNA
inhibitor 24 1 xf RNase inhibitor (20 U/ut), 1 ¢f
100 mM DTT, 45 @£ 5xRT buffer (250 mM
Tris-HCL pH 83, 375 mM KCI, 15 mM MgCh)&
7be %, 1 wel M-MLV RT (200 U/w)E oAl
7tetm DEPC Ad® ZFHFEAM AZT F97F 20
£7t S5 E st o 20 wel g EEQE #
Mo 5 2,000 rpmol M 5 23 A FAste 37C
g2 FxNAM 60 ¥ FY WSAA first-strand
cDNAZ A48 g, 95TaM 5 £ B¢ #$A 3
o M-MLV RTE 8843} Azl & §40] &ad
c¢DNAE polymerase chain reaction (PCR)¢l AF&
Eia= s

(3) cDNA PCR
PCRE Primus 96 Legal PCR system (with
high pressure lid, MWG in germany)& o] &3}

olv] TAHE 3 me cDNAE
F3ol ¥ primert B-actin,

(TNF-a),

S wee

Fgom Agsn

[L-6. tumor  necrosis factor-a
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cyclooxygenase-2, 12]il NOS-II §HA & FX&
7] #1& sense primer (20 pmole/ut)9}t antisense
primer (20 pmole/p)E& E{3td 1| wg 73t
ciAl 3wl 25 mM dNTPs, 3 @ 10xPCR buffer
(100 mM Tris-HC], pH 83, 500 mM KCl, 15 mM
MgCly), 28l1 018 x4 Taq polymerase (5 U/ib)
E M dE HF FHUL 0w HRE 2e S
F5E /M8t pre-denaturation; 95T, 5
denaturation; 95°C, 5 ¥, annealing; 55T, 1
elongation, 72C, 1 ¥&% 25
post-elongation® 72TolA 3 ¥ F9 zpe=
PCRE +3&%t. Z PCR products® 20 x4
1.2% agarose gelol loading3td 120 V Z A4
20 B A9 5 & Bty 43T

O

i
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7) ELISA analysis

AF 3T HMEE 28 96 well plate?] 7t
welloll 2x10° MEH ¥Fam, FF FF 2100 g/
n¢, 10 pg/m, 1 pe/m) 5 A, FEAE 1 A
¥ fIL-3 (30 U/m)Y} rmIlL-5 (recombinant
mouse interleukin-5, 10 pg/mé, PharMingen)& 48
A B BA WgEan wlg £8 F A4 w
AL 2000 rpmol A 5 B2 AR o 459
2 3439 ELISAY] AME3tgdh. ELISA: L4,
histamine enzyme-linked immuno-sorbent assay
(ELISA, Endogen, US.A) )¢} IL-13% ELISA kit
(R&D system)-& 4871+ 5+ vk & FA 34t
z} 34 (antibody)E coating $Z &R 34 sto
microwell®ll coating®r ¥ 4TolA overnightsh il
7} well® 3 3 washing 958928 AHE 3
FATE AE wYdEd (culture supernatant)$
100 pA #F3Ach 1 A B¢ AL A%
¥ 2 3 washing ¥F8d02 Axg og
antibody Avidin-HRP conjugeted 100 @& 223}
1 ARE A2eA BHE F ‘3}"] A& 3 o
TMB 712& 100 ¥ 2531 gAi 1"1 30 B3
W21 3 50 we stop 4L A F F ELISA
READER 450 mell X £34 58 ZAst4ch

8) 47 AT A

5t
ol
>

47 sATAEY FA& ZH
well plate® 7} welld]) 2x10° x4 3
¥ FEEA00 gg/me, 10 pg/ml, 1 pg/ml)SS A2
[k dEAY 1 A% F orIL-3 (30 U/miiu
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rmlL-5% 72 A3t < FA] widatdch A
40 AZY W% ¥ 50 uCi/mee]  [methyl-"H]
Thymidine (Amersham, US.A)S H7lg & HE
4817 v gFatdch AEXUE F58 WA F94
29 F& FAHEHY Yt MENE AXZFFH7V
(Cell Harvester, US.A)E A}&3td fFdHd3
(Glass microfiber filter, Whatman)$jol X &3},
Azd F YA FA7](Liquid  Scintillation
Counter, LKB)& ©]-83ta %Al FHE4LY 4&
A8t

9) IL-5R a-chain® immunocytochemistry

A# ZNT AEE 2939 24 well plate?] Zt
welloll 2x10° MEH BFa1, % F2E(100 g/
md, 10 pg/ml, 1 pg/ml)5-& A2 91, FEAE 1 A
v % fIL-3 (30 U/mhy rmIL-5% 24 A% <
SA g v 2 F AT AEE U4
4R ANETF 3 % FHEA, 01 % NaNaE
2 3 FAsAI, 4TAAN  HEg  HEgH
(immunofluorescence staining)& AAlstgch zhzt
o] anti-mouse IL-5R a-chain polyclonal antibody
(AF553, R&D system)& Wi d&olA 30 &3¢
HEAAT 1700 rpmelAM 5 B #AE F
fluorescein isothiocyanate (FITC)-anti~goat IgG%
< ¥x A 30 B3 A& A e
F 3 3 o Qg AANIFE FHAEL F
cytospin (f“}?:_lﬁrﬁ)Oﬂ*i 1000 rpmol Al 5 7 ¢4

Balsh T glide® Azstgrth o ZElojmzrE
Mzl EF %a%ﬂ%@ Foz HAAHEZY
types ZAIT. FLFFH0) F(Nikon, japan)

400xo) A} #&ste] IL-6R positived 84 3ATE
A arTh

10) FA A=
Hew dgesyd  de  dds

meantstandard error2 712891, o4 AF
Student’s T-test #4131 & o] &3l AA 0}31\:},

4 3
1 AE

= A (cytotoxicity) &7

Lung fibroblasts cellsell thah AE 54 A3 o]
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A odzde] X AAEES 100453 %E UER
3z, EPRE g HEwelMe 1 pe/me, 10 pe/me,
50 pe/mé, 100 pe/mt FZOlA ZzZ} 98462 %,
94155 %, 92440 %, 87463 %= e} fibroblast
cellsl i@ MESAHZ YA &kth(Table 1),

Table 1. cytotoxicity effects of EPR on mouse
lung fibroblast cells(mLFCs).

Percent of control data (%)

Drugs Dose
(ug/m) mLFCs
Control i 0 100 £ 5.3
o 98 + 6.2
10 9455
Paridis : 50 92140
Rhizoma :
(EPR) ¢ 100 87163
i200 83t 46*
400 75+ 68%*

Mouse lung fibroblast cells (mLFCs)
pretreated  with various concentrations extracts
of Paridis rhizoma (EPR).
expressed the mean * S.E (N=6). Comparisons
between control and test groups were analyzed

were

The results are

using Student’s paired test, and differences were
when the
confidence in significance was 95% and 99% or
higher(*p < 0.05, **xp < 0.01).

considered  significant degree of

2. FHE FFEA(FACS analysis)

Ao vl#f (IL-3/rmIL-58 Adg dz2TY
granulocytes, CD3e /CCR3', CD4', CD23'/B220" A
X577 28R, 1IL-3/mll-59% EPRE 34
A3 APTY granulocytes, CD3e /CCR3',
CD4’, CD23'/B220" A E47} Z2HA A HFig. 1).

- -/~ +/+ Al-3/ rmlL-5
. Granulocytes (21.4%X) 367% . -
-}
f,
e
Us
m Lymphocytes 123%
alN (44.5%) )
0;
A +/+ 103 /v % -3/ mil-s
260 % 30.4%
T’é : ) -
=)
e
A X
A5.0% 435%
“glcsa ) EPPS
1023 1023
FSC >
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21,
230 A : 12%
10* 10" 10* 10' 3o¥ o' 10f 10° 10t
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Fig. 1. Inhibitory effect of EPR on granulocytes,
CD3e /CCR3', CD4', and CD23'/B220"
lymphocytes population (%) in asthma-induced
lung cells treated with rIL-3 plus rmiIL-5.
C57BL/6 mouse were exposed to OVA three
times a week for 6 weeks. The mouse lungs
were dissected out, chopped and dissociated with
collagenase (1 ug/mt). Eosinophils were activated
by rIL-3/rmIl-5 co-treatment. The lung cells
were treated with extract of Paridis rhizoma
(EPR), incubated for 48 hr at 37C, and analyzed
by flow cytometer.

A : Normal C57BL/6 mice.

B : OVA-induced asthma lung cells.

C : Cyclosporin A (10 pg/mb)

D : OVA inhalation and EPR (100 pg/mé)
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3. RT-PCR &4

IL-13, CCR3, eotaxiny Z1&Y HT#S 3%
A7, rlL-3/rmll.-5% Mg dzTolAe] HTH
o] F7tEAew, rIL-3/rmllL-5% EPR 100 ug/mé,
10 pg/me, 1 pg/meg 247 @A M@ 28T
HT#-& 725 Ak Fig. 2).

L 3/emil5

Fig. 2. Effect of EPR on IL-13, CCR3 and eotaxin
mRNA gene expression in asthma-induced lung
cells treated with rIL-3 plus rmIL-5.

C57BL/6 mice were exposed to OVA three times a
week for 6 weeks. The mouse lungs were dissected
out, chopped and dissociated with collagenase (1 gg
/mb). Eosinophils were activated by rIL-3/rmIL-5
co-treatment. The lung cells were treated with
extract of Paridis rhizoma (EPR), incubated for 6
hr at 37C, and analyzed by RT-PCR.

A : Normal C57BL/6 mice.

B : rlL-3/rmIL-5 + OVA-induced asthma lung
cells (Control).

C : rIL-3/rmIL-5 + Cyclosporin A (CsA, 10 ug/
me).

D : rIL-3/rmIL-5 + OVA inhalation and EPR
(100 pg/me).

E : rIL-3/rmlIL-5 + OVA inhalation and EPR (10
wg/ml).

F : rIL-3/rmIL-5 + OVA inhalation and EPR (1
ug/me).

Internal loading control
bp marker (M).

B-actin and DNA 100

4. ELISA analysis

-4, IL-13, histamine Y8 FE Y& A3} A
Ao Bla IL-3/mnll-5% A hzatolA 2
ko] F7E A1, IL-3/mllL-59% EPRE 100 g/
mES2 A A dPTAM Fofd JA 7t
45913 Fig. 3).

=60
5
@50
= ”»
FE
S 30
=l
220
a
T 10
=
0
rIL-3/rmIL-5 -I- +H+ ++
EPR (ug/mi) - - 100
Z 120
E 100
§ 80
g 60
3
2 40
a
220
=2 o
rIL-3/rmIL-5 -/ +4+ 4
EPR (gm) - , 160
)
]
3 50
8 40 .
3
s 30
g 2
=
g 10
T o
rIL-3/rmIL-5 /- e i+
EPR (ug/mh) - - 100

5. Eosinophil proliferation assay

flL-3/mlL-58 AHegd dzIelA
proliferation® 18847+1527¢1 wryl, &4 diz=I
CsA A el 467629720 % AU
rIL-3/mmiL-59 EPRE 100 pg/m¢, 10 pg/mt, 1 ug/
o FEEZ FA My AdEFedAMe  eosinophil
proliferation® 7389+183, 8205+1722, 9468+13562-5%
ek 5T FAel {4 dA AAEAT

(Table 2).

eosinophil
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Table 2. Effect ofEPR on the eosinophil proliferati
on from murine OVA-induced asthma mouse lung

eosinophil cells.

Group Drug miL-5  Eosinophil proliferation
(gm) T )
Eosinophil cells 968 %91
Control - + 18847 £ 1527
Cyclosporin A ((3A) 10 + 4676 1972+
100 + 7389 £ 183 ***
(EPR) 10 + 8205 + 1722 *++
1 + 9468 £ 1356 ++*

C57BL/6 mice were injected, inhaled and sprayed
with OVA three times a week for 6 weeks for
asthma induction. Lung eosinophil cells were
isolated OVA-induced asthma mouse lung tissue.
The experimental groups were treated with
different concentrations of extract of Paridis
rhizoma (EPR) for at 72 hrs and CsA (10 pg/mi).
At the end of the experiment, eosinophil
proliferation was measured by 3H—up~date and B
-counter. The results are expressed the mean *
S.EM. (N=6). Comparisons between control and
test groups were analyzed using Student’s paired
test, and differences were considered significant
when the degree of confidence in significance
was 99.9% or higher (**xp < 0.001).

6. IL-5R a-chain® Immunocytochemistry

rlL-3/mmlL-58 HaAd d2F B FATY
4=t 8 AL B 4 don, rIL-3/rmlL-5%
EPRE 100 pg/ms=2 3 Aod A@TD)AA
ZAT e Aol AHUTE B F A (Fig. 4).
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Fig. 4. Effect of EPR on
eosinophils in asthma-induced lung cells treated
with rll.-3 plus rmIL-5.

C57BL/6 mice were exposed to OVA three times
a week for 6 weeks. The mouse lungs were
dissected out, and dissociated with
collagenase (1 pg/m). Eosinophils were activated
by rIL-3/rmll.-5 co-treatment.
were treated with extract of Paridis rhizoma
(EPR), and incubated for 72 hr at 37C , and
analyzed by immunohistology.

A : Normal C57BL/6 mice.

B : rlL-3/rmilL-5 + OVA-induced asthma lung
cells (Control).

C : rIL-3/rmll.-5 + Cyclosporin A (CsA, 10 ug/mb).
D ! rlL-3/rmIL-5 + OVA inhalation and EPR
(100 pg/md).

immunohistological

chopped

The lung cells

K

Z

Aol Wesay A2APe ANE o A
ol digt 7)x9 Hgiukgo] glojof gty EHR
FHAe 7= s Ae Fgo] UEHUYREA o] 7k
A xgd 9o, T A HAHE EFo)
Ak olAE YA v Mol dith AA
2 A A 28& FFAIEAH, V=Y o
F4 WEE Holv FES Mo g

1986'd Mosmann “"5& HAFe T-Y=7 &
2ol A IL-29% IFN-v& A4

&= Thl A E9
IL-5 IL-6 ¥ [L-10 5& A4d3s= Th2 A7t &
AgE Haustg).
Th 2 M¥E eoxaxin, RANTES, MIP-la$}

MCP-33 22 B-chemokine®& A, 34T
2 71 WE FH3Y, IL-5 IL-3 ¥ GM-CSF&

Fulsted FATFe R3, Ae #4443 2 4SS
Zobel BAGD 712 F&P BAT dAHE

MBP, ECP, eosinophil-derived neurotoxin $°] #

HEo} 75 &g fdag®
% F%%E-§ lung fibroblast cellso] #3F3til
kst ¥ AEE4E £33 751} F5% 100 pg/ml
oA 87%¢]4e] I AEEE Bt ol FF
b MESAE UEA 28 L}EHHD} Table 1).
FACS 77#r& %3 granulocytes BEEXF3E X
o Aargtoll we} rIL-3/mil-5& Aggh
& FoA4d A FrhEAC oldl v} EPRE ¥
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B AYTE FoMA granulocytesd =27 7
Z2HA ol FF7F #A @ FmolM B4
B Y E AEAYe AXEe #$F5& dAss
zhgo] &€ Yehdok(Fig. 1)

CD3#ae T 427 58 gdo] 43
H AEE AEgoz A= 7158 Woln
2Aedl o) CD3E Thl ME e Th2 AE REFo &
Aoy,

CCR3: ARINAI} wrgd= AXTAEA AR}
(FEAEA AT, 2977, Th2 X2 AEL &
21Q)zpol i, et ofjegt CCR3E TAFFOlAM 7}
Z wA 2de] Hu, 3971F, Th2 A¥, 4 &
Zpel 7lm gw N XA Holo, AT @A
o2} 23dste BosE Row BAXNGD H4
7 A9 71BA AX A YA FACS £4
23 CD3/CCR3I'E dHxFodA  208%°l9enut
EPR R ZdME 112.%5 o4 A 728 7
£ & F7F 3thFig. 1. o) AW ¢z wg
off #2314 #oste= Th2 M ¥ EEUgA4ol EPR
Fod ol FgddAl #FAHASE 9ule,

F94 defA mREg g A BTG
CD4+ T Axe #HAgol EFHola olF T MHEo|
A Th2 AXE F¥9 MolEFe} Euigdrn 3y
HaolA= BALFel= CD3+ AX, CD4+ MX,
CD4+/CD8+9) vl gol F7han®,

CD4+ T AXE o3y FFe AoE7AE 42
sted B AlE7F £84 02 FAE AUseE w9t
Fal ABEugol YTALE 4P JTS
3tE R CD4+ T MEY uj§L Yurxoz @ody
°o) NF2x PAYSA &5 A

FACS EA4elA CD4+e tzToM 584%2 &
A8 A F7tE0, EPR ¥ FAdME 367%2 #
A40A Fase] delA wEE £ E CD4
o} 48 R4vHFig. 1).

CD23 443 B Ax, #4359 qydAxE, 34
T, FAY AEZTAA wEEY, Ig Eol dis v
A8 NAzn u, Ig E #4E zdao,
CD19, CD21, CD&1el ¥ co-receptor® & o
FAS=T0 h=R)

B220= Atgtell Al EaislA ot Aol B Al
Eo| ARV olER AT BANA Zad
qee st IgE AT B HZ o] o ku #

o} CD23+/B220+ M E4 0] Wislrt Akt uis)
oA 291%2 #4334 Zshslelen), EPR

& MW APPeAe] HEFE VI1%E Ho4

UA FAHAHFig. 1. o)l d#ix W%
A A-gste B Ao B4 AAHUGTE oA
ghet,

RT-PCR #4& A HEW, [L-132 Th2dA #
Bl 5= Alo]E7l1e 2 Thl MEE A sd, IgE
o] A4S FEdte] 424 FF5 gl Wl
goj@da sadg”,

RT-PCR ®AolA, IL-139] HT#HS v £4
o A3 gz His] EPR FoelA HTghkol
#9494 A #AHAHAGFig. 2). o} EPRe] 7]
A A4 dFe #ostE AT, AME, Th 24
o] BEgNe] AAHE 9ujdted HWANEY F
A A A Lol ALEE e

CCR3¢ RT-PCR #4& 747} EPR & 54
2 HT @l #42¥e & +#7 AkFig. 2). o=
FA, Th 2 AXEe] 4o dAHNEE & 71
Art.

Eotaxin®] RT-PCR ¥#4& 747 EPR % 5%
d2 HT gol #428eS 2 47 thFig. 2). o1&
ZAb7e 4o #AAEE B U e, eotaxin
& CCR3% A2 st ZATE
st AT ol7] ol

ELISA #4& 4A#HE™, BALF W IL-4, IL-13
7v fIL-3, rmIL-58& A g dzTodye FriEe
Ro] #a=AR, EPRE Hog HAPTdxe =5
oA FaHEUG(Fig. 3). ol EPR7F &¥
A} 9 s A B 4 9

Histamine& FH ALl F&Ad AFFoEHR
EHE vlxed, dFHAZ 3 JEIAE o) ¢
A el 2 2elAbe] E ¥ (prostacyclin, PGI2)S T4
34 ko] olEo] d# FAL dozut®. 32w
we] olejgr g ofs ZHAIY FHRIvkge] T
3 dby o] dojuiA "o syl Aol w1
Az s AHEE B A dzael wist
o EPR7} Mal|e A$ sl=uul ddzko] Za
Ach(Fig. 3) © A7 EPRY} &eA #hgo] F
AzZ gzl slaEpule] A A Ko
go] A&E HAFET

target cell=

FTAT FA A AEE E48 29, R
eosinophil proliferation® 18847+1527<] ”\’i &3
WEAe CsA AHBTEE 46761972012 HAHATH
EPRE 100 wg/m¢, 10 pg/mé, 1 pa/mt T2 247}

o

Aa)gt A MY eosinophil  proliferation&

7709549, 1683911403, 16385+172394?L vHEbsECH
(Table 2). ol¥= EPR7F &4kt F 2ol FolA 27
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oA A&& 31 UFE ¢ F7 A

IL-5R  a-chain® Immunocytochemistry ol A
rIL-3/rmIL-5% EPRE 100 pe/mis =2 &7 X g
F APT Zabte] gAo] AEHALE B o+
A tHFig. 4).

a4 &
"g-rloﬂ OVAE spraysld A& /F9A17 H,
AEE 2o} Wgstel 4¥e APy 4H 2

A% @4 gd & AL 98 5 AUk

1. Lung fibroblasts cellsel @@ MZ A A¥o|
A zTe] 4X AEEL 100:53%=2 eyt
3, EPRE g dd7dMdE 1 ge/me, 10 pg/
mf, 50 pg/ml, 100 pg/mé F=olAM zZ}HZ} 98+6.29%,
94+55%, 92+4.0%, 87+6.3%Z Y EM} fibroblast
cellsd] Hg AEEGL GERA &gt

2. FACS ¥4 A", AAATAMY granulocytes,
CD3e’/CCR3", CD4", CD23'/B220" A E el v
&, mmlL-5/1L-3& X3 2ol A
granulocytes, CD3e /CCR3', CD4’, CD23'/B220'
MEF7F F7HE A wEdl rmlL-5/rIL-39%
EPRE @7 AHagd dd+9  granulocytes,
CD3e’/CCR3’, CD4", CD23'/B220° MEF7F 7h4&
=ik

3. RT-PCR #4723, rIL-3/mIL-5& H&d oz
ol 9] IL-13, CCR3, eotaxin 32} wdgo)
ATl wE FAEfed, rIL-3/rmIl-5%
EPRS @7 AM#lgdk 43T IL-13, CCR3,
eotaxin A A FHFL FAHAT

4. ELISA #4¢]H, [L-4, IL-13, histamine 2& 2
o] Awol wlal, Aol nE ool =
13, EPRS 100 u/mEx2 37 s 4%
TAX F7HE A

o] A eosinophil proliferation& 1884741527
QU HEFY CsA A& 46761972
22 FAHALT. EPRE 100 pg/md, 10 pg/me, 1
pwe/mt FEE AHEd JdgFolAel  eosinophil
proliferation& 7389+183, 8205£1722, 9468+1356
22 veh @AsA oA s Lt
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6. IL-5R a-chain® Immunocytochemistry oA
rIL-3/rmIL-5& HMelg diza B4 3479
S} 58 AL 2 5 9o, rIL-3/rmIL-5
¢} EPRE 100 p/msss g4 s 4892
(D)ol A EAbT9] &Aool HstH U

olgel Az Mol FR7F TAT B3} A%,
gigstol Al 4&E& JtA L, o¥ &
oz AN Fag A}t A& R A4S
48 977t 9 e Ao ARdH
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