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Effects of Extract of Hyperici Japonici Herba on Lung Cells in
Asthma-indused Mice by OVA Exposure
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ABSTRACT

Objectives : The present study was carried out to investigate the effect of Hyperici Japonici Herba on
the proliferation and activation of eosinophils which were prepared from lung cells of asthma-induced
mice by ovalbumin(OVA} treatment.

Methods : C57BL/6 mouse was exposed to OVA three times a week for 6 weeks. The mouse lung
tissues were dissected out, chopped and dessiciated with collagenase(l we/m). Eosinophils were
activated by rIL-3/rmIL~5 co-treatments. The lung cells were treated with extract of Hyperici Japonici
Herba(EHH), incubated for 48 hr at 37C, and analyzed by flow cytometer, ELISA, RT-PCR,
immunocytochemistry stain.

Results : The cell number ratio of granulocyte, CD3e /CCR3", CD3e"/CDBY", CD4", CD23"/B220" cells
was increased in rmiL-5/rIL-3 treated control group compared to the normal group. Cells numbers in
the experimental animal group treated with EHH was all decreased.

In ELISA analysis, IL-4, IL-5, IL-13 protein levels and histamine release level were greatly increased
in the control group compared to the normal animal group, then significantly decreased in the
experimental group with 100 w/m of EHH treatment.

In RT-PCR analysis, the HT value of IL-4, IL-5, [L-13, CCR3, Eotaxin were increased in the control
group compared to the normal animal group, then decreased in the experimental group with 100 wg/nl of
EHH treatment. And eosinophil proliferation levels were 18847+1527(cpm) in the control group,
46761972(cpm) in the positive control group, and 8675+159(cpm), 11352+1005(cpm), 14325%677(cpm)
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in the experimental group with 100 we/nl, 10 we/ml, 1 wg/ml of EHH treatment.
Conclusions : The present data suggested that Hyperici Japonici Herba 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 EHH.

Key words : OVA, Asthma, EHH (extract of Hyperici Japonici Herba), Eosinophil, RT-PCR,
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WHEE GEmaEEZ) Vo wEEE 7459
on, ol ETHUEHY NI UE Hipericium
Japonicum Thumb. ex Murrayd Axoln, & 71&
Al AAs] Fde AAR TV A5
Aga?
ohagoze gt ? P pus! waz
gl dn’, WS g YxyY WEg
S7IN713, T 32728 Ay AT dA
A Zgao?,

QN EEE FUA 7H, FEE20 He}
gE2" 219 e I8, % % 59 Ve Ja
A A4S Agd 233 592 depah?,
7o) HEle Buksk A7|Bx) o] whA
q GFoln, 29471 Adshs FZEN g™
& e, wHEEY 87, FAEHLY HawEs}
T OEMEERE e R gulEs)yg WA vy 8
] g% FEY Aoz AEHe, FA A4S A
A FH AFHe HMAEE B2, in vitro A
< AEIHT B3 dAHURFe2  Cyclosporin
Allwg/nl) EEE 130 33 EREAsigEd),
Cyclosporin Av @A) Ao WAz AA
AM AHEHT itk ARATNE BN T gEE
7b A AR HAE dAd F94 e 2
2 A97)e) Ruske wholoh

St o

A
>,
(S

AR 2

A F37), AR Colst B 839
3t A 2+2TE A& FASHEA 2 U3
A @79 A F A AT

B d¥o AME Ak diethyl pyrocarbonate
(DEFC), 3-4, 5-dimethyl-thiazol-2, 5-carboxymethoxy-
phenyl-2, 4~ sulfophenyl~2H-tetrazolim(MTS}, 2, 7-dichi-
orodihydrofluorescin -~ diacettate(DCFH-DA),  complete
adjuvent, chloroformy, collagenase, RPMI-1640 wiobed,
isopropancl, 2B T-2ENRBC lysis solution), dulbecco’s
phosphate buffered saline(D-PBS), formaldehyde, lamide,
magnesium chloride (MgCl)E SigmeAKUSA) AlES
AMgslgen, fejoldd (fetal bovine serum, FBS)E
Hyclone AHlogan, USA) A2 anti-(DB-PE (phycoery-
thrin), anti-CD4-FITC(fluorescein isothiocyanate), anti-
Gr1-PE, anti-CDB-FITC, anti-CIX5-PE, anti-CD2S-FE,
anti-CD1b-FITC, anti-IgE-FITC anti-B220-PE, anfi-
CDBO-FITC, propidium iodide(PD)$+ RNasex= Pharmingen
AN Torreyana, US.A) AES, thL-18E R&D systenA}
{(Minneapolis, US.A) AZS AME3ion, 7l dur A

ke B Ak ARSBIITE

@ 717

B Ao ARE 77 #BhLEO-E, Korea),
rotary vaccum evaporator(Biichi B-480, Switzerland),
freeze dryer(EYELA FDU-540, Japan), CO: incubator
(Formm scentific Co, USA), clean bench(Vision scientific
Co., Korea), autoclave(Sanyo, Japan), micro—pipet
(Gilson, France), water bath(Vision scientific Co.,
Korea), vortex mixer(Vision scientific Co., Korea),
spectrophotometer(Shimazue,  Japan), centrifuge(Sigma,
USA),  deep-freezer(Sanyo, Japan), thermocycler
system(MWG  Biotech, Germany), ice-maker(Vision
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scientific Co., Korea), homogenizer(Omni, USA), plate
shaker(Lab-Line, USA) ¥ EUSA reader(Molecular
Devices, USA) 5% A3kt

o] AFEH #F & (Hyperici Japonici Herba)e
Jo17 kAol FUe AL thAstm
Polaf st Baxstudolr Fo oFHe s ¢
st ARS8

4) HWEE FEE &2
WEHE FZE(extract of Hyperici Japonici Herba ;

oj3} EHH) ¥l ME®E 200 gol &4 £75%F
2000 nE 7isted % FE7]00M A7 FE31
e AL FY Ayt o8 Y EFRAAE F
Z3td, o] oA 5 ARVE 01 st o A
3 HEE F25L YECT) 2UslEN A%

T FEg FAsto] ALgERTh
2. %4

) HA2Y Mol HME 22
C5TBL/AS Al 500 we/m 2] W1 (OVA, chicken
egg ovalbumin: Grade IV)® 10 %(w/v) aluminum
potassium sulfate(Alum; Sigma)E 02 n (100 )
£ B4 WE Al Fdalgdahg A7l oFAo)
"§-ﬂ§~ S & GERTNE00 we/nl) 100 dE 7]
Foivgth 3FRRE BRIE o&sted 25 /
1 §Hg FlFol ?O-r’é%‘ AU 334
65 FF U 2 UimdlE FdAACh Halol &

IE A HE BE5 1%5_31% A 29 3
2% TE}]O} Ao} jwlﬁ RP 1640 }]x] o

wg/nl 8 collagenase IVE 718 &9 15 Wi 37T,
shaking i<}~ 304 B9 538 o] x24& &2
F(digestion)gte] HHEXE Fojsich Eald 7 4

Xz AR MEE & cell strainerd] BHAIA A
Fol9el BajuA] e 2ol BoE-S AAE
th ol AZEZRE ACK 9% 37C9M 52
T At dEFE £3A7]7) 2 oA wjRE
AR T 004 9% trypan blue® A & HxS
2 &A&}

=

2) HMZ bk

24 well plates] HAEEx10 cells)E w9k
EHHA00 wg/nl, 10 w/nl, 1 w/m)E A8t 14

3719 S zol oA 93 77

T E rIL—3 U ol 1/} ImIL 5 (10 ug/nﬂ)i R

ik 3 3 AREE QARSI NGEE %
SEjobs A 01 % NaN3E 28 SAstgs, 4T
A We oA (immunofluorescence  staining) &
Axetgt 27 phycoerythrin(PE)-anti-mouse
CD69, anti-mouse IgE, anti-CD3e-FITC, anti-
CCR3-PE, anti-CD4-FITC, anti-CD8-PE, anti-~B220~
PE Z28]3 {luorescein isothiocyanate(FITC)-anti-mmouse
CD23 5¢ ¥ 08T gSoA vrgA o g
% 351 A olatgs Al A2 AT F A
¥ ¥PEAVflow cytometer, Becton Dickinson,
USA)Z 47 #AENA CD3e, CD4, CD8, CDAY,
CCR3, B220, CD23 (Fce) 28] CDGOY] 28 & ¥
Aaldey. BAEZE 1Y8e CellQuest TEIFPOE
CDAYCD3e, (JDW(LRS Chzy/B20, 18lsr CD4/CD3
9] B &(gated, %)< AHE3AT

kg i’;}:ﬁ ﬂ:? of RNAZOI 500 g ¥i &
L3l chloroform
7F oAl RS

#AY g & of 200 we AEdg 3k
2 propanol 200 W& % EF I HHE EED
Lo 15 E7F wAEkEnE o)E oAl 13,000

mmﬂw 44 2T F 80 % EtOHE Aska 3
B2} vaccum pumpelM 7E8ke] RNAE 55649
th £33 RNAE diethyl pyrocarbonate(DEPC)E
gk 20 we FFFN =9 heating block 7€
ol B&8A3 A7l & first strand cDNAZA o] A}
R L=

(2) @"SAF— gEx

O[I

A4 gk

OIO

il

HrHreverse transcnptlon H}g £ #uld total
RI\A 3w T5CAAM 58 B WAAITIL, o]
25 W 10 mM dNTPs mix, 1 1 random sequence
hexanucleotides(25  pmole/ 25 ), RNA inhibitor
224 1 ¢ RNase inhibitor(20 U/w), 1 w 100 mM
DTT, 45 w 5RT buffer(250 mM Tris-HCl, pH
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83, 375 mM KCl, 15 mM MgCI2)E 713 ¥ 1 4
9} M-MLV RT(200 U/u )& ©+] 7}3}3 DEPC A
g8 FHFFEN JF 5971 20 Wit HE2 39
th o] 20 48 ¥ EFAE F 4L FH 2000
rpmol A 527 4RI 31CHL FRAA 60
E 5 ¥ AA first-strand cDNAS §4% o
%, BCAA 58 B¢ BR8] M-MLV RTE &
gA43 A F P40 #8549 cDNAE polymerase
chain reaction(PCR)9l| AH&-8tQth

{3) ¢cDNA PCR

PCR-2 Primus 9 Legal PCR system(with high
pressure lid, MWG in germany)E ©o]&3} 4303}
Aok w2 ofn] B 3 1Y cDNAE FFor
AR, F8) g primer® B-actin, IL-6, tumor
necrosis factor-a(TNF-a), cyclooxygenase-2, Z18]3l
NOS-II %328 £E317] 98l sense primer(20
pmole/ul )9} antisense primer(20 pmole/ )& 3}
o 1 WE 7Bk, Al 3 W 25 oM dNTPs, 3 d
10xPCR buffer(100 mM Tris-HCl, pH 83, 500 mM
KC, 15 mM Mg(2, 8z 018 4 Tag
polymerase (6 U/u)E /1 ohg HE Ho7t 30
d HEE HFEF5E 7M. pre-denaturation ;
95T 5%, denaturation; %°C 5%, annealing; 55T 1
¥, elongation; 72C 18 25cyclesdr ¥ post-
glongationd 72°ColA 38 F<tol 2HeZ PCRE
39T 2 PCR productsss 20 W 12 % agarose
gelol] loading3l 120 V Z0A 083 A7)49%8L §
sl B3Ik Mouse Oligonudeotide®] E7Mjge ot
S Table 13 2t}

Table 1. Mouse Ofigonucleotide®| A7{Hig

Gene | Primer

Sequence

sence 5'-CCGTCGATAGTGGCATCCATGAAAC-3
-4

antisence | 5~-GGACCAATACCTGCTATAGGG3

sence 5 -AACCCTTACTGAACTCAGATTGTTAG-Y

antisence | 5'-TAAGTCAGTTTAAATGCTTAGGG-3

sence 5’ -TTCAAATGAGATTGTGGGAAAAT-Z
1L-13

antisence | 5'~ACCGATACAGTACAGTACAGTA-3'

sence "~CCGATATTTAGATACGTTAAAC-3

IFN-y

5
antisence | 5'-ATGGCCTAGTCAGTCTCTAAAT-3
5

B- sence ~“TGGAATCCTGTGGTCCATGAAAC-3'

actin

antisence | 5'~-GTCACAGTCAGCTGTATAGGG-3'

5) ELISA analysis

A AT AEE BEE %6 wel plaed] &
welle] 2x10° MEA 23313, EHHI00 w/nl, 10
w/nl, 1 w/n)sS HIARL, FEAHF AL ¥
AL-330 Wath mil-Srecomrbirant nouse intededkin 5,
10 we/ml, PharMingen)& 48A17F B¢t A wjofs}
Sk vl F8 F AA wjddE 2000 pmelA 5
B 948 3l 459 343t ELISAY A
£39ch. ELISA+® IL-4, IL-5 IgE, Histamine,
IFN-y enzyme-linked immumno-sarbent assay (Endogen,
USA))¢ IL-13= ELISA kit (R&D system)= 484]
B¢ g F stk 24 PAl(antibody)E
coating YE=g&Hol 328l microwelle] coating$t
3 4T ovemight3lSich. & well€ 33] washing
#Egdo2 MFHIF F 3T AR 6y
(culture supernatant)$ 100 44 BF3HGT] 1 A
b FoF AeoM WxIg & 23] washing 5890
2 3§ o antibody Avidin-HRP conjugeted 100
dE HZFHAL 1 AZE Aol 4X)8 & oA Al
sttt TMB 713% 100 ¥ 5313 g2 30
B A3 & 50 49 stop §9L HIAH F
ELISA reader 450 nmollX FFEE 4313tk

6) M7 ST ME Z4

AF ZAFALY] Z4& FA87] Y3l B
well plate®] Z+ wello]l 2x10°A1 ¥4 E#3t1, EHH
(100 wg/nl, 10 we/ul, 1 we/n)5& HE A} FB
el 147 ¥ rIL-3(30 U/n)$h rmlL-58 72 Az}
ot TA wikstsinh FAMIE 40417 9% ¥ 50
uCi/n ) [methyl-"H] Thymidine(Amersham, USA)
£ FH & FF: A7 wdsigd AZdE §
T8 A BA9LY %S FA] st Ax
TS A ZEFA7)(Cell Harvester, USA)E A3l &
2)4d-6-od =X (Glass microfiber filter, Whatman)$joll ¥
3lz, A2 F AR 247)(Liquid Scintillation
Counter, LKB)E ol&3lo] WA BHULY %&
ZA8

7) BAIAe|
Tl Ao gRE & A= mean * standard
error® 71E3193, F9A BFL Student’s t-test

AR E o8t AT
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1. FAl= 3384 (FACS analysis)

{1} Granulocytes/lymphocytes population.

Bl Mg MESF7E 214% whE, rmill-5/
rlL-3& HEg xFdxe 367 %2 27Uk
Hhdol rmlL-5/1L-3¢} EHHE &7 Ao da3
ANMe 297 %2 AEF7F ZAEHAHFg. 1).

- f + /4 ymiL 33
Granulpeytes(21.9 %) - E .

oy

SSC

15

427%

C

TG 153
F5C

Fig. 1. Inhibitory effect of EHH on the ratio of granulocytes/
lymphocytes population(%) in asthma- induced lung cells
treated with riL-3 plus rmil-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 wg/mi). Eosinophils were activated by rIL-3/rmil-5
co-treatment. The lung cells were treated with extract of Herba
Hyperici Japonici (EHH), incubated for 48 hr at 37C, and analyzed by
flow cytometer.

A Normal C57BL/6 mice.

B rIL-3/mll.-5 to OVA-induced asthma lung cells.

CIL-3/rmlL-5 + Cyclosporin All0w/nl) to OVA-induced asthma hung
cells.

Dt rIL-3/mIL-5 + EHH(100w/m) to OVA-induced asthma lung cells.

{2) CD3e-/CCR3+

CD3e /CCR3" AEF7F thz2Fe Aol Hls)
208 %= FUFE 9, EHHE A8 A¥gse
125 %2 AEF7F Zr2HAHEFg. 2.

(3) CD3e"/CDBY"

CD3e'/CDRY" AEF7 AATANE 78 %AL
o, WZZIANE 567 %= Z71993%, EHHE 3
23 APFAME 46 %E FAHYHEg. 3).

v emdl-S0nL-3

v
¥

Ap7 407 407 407 40

Antianpuse CDle

0

408 10 407 10% 1

C s
KRR R

»

R | 7 s b
0% 10T 1 100 10

Anti-mouse DCR2
Fig. 2. Inhibitory effect of EHH on the ratio of CD3e/CCR3”

lymphocytes  population(%) in asthma- induced lung cells
treated with niL-3 plus rmit-5
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Fig. 3. Inhibitory effect of EHH on the ratio of CDES™/CD3e”
lymphocytes population(%) in asthma- induced Iung

o el 3HL3
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Fig. 4. Inhibitory effect of EHH on the ratio of CD4*/CD8”

lymphocytes  population(%) in  asthma-induced lung celis

treated with rIL-3 plus rmIL-5
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Fig. 5. Inhibitory effect of EHH on the ratio of CD23°/B220°
lymphocytes population(%) in asthma- induced lung cells
treated with 1iL-3 plus rmiL-5

(4 cD4" % CD8'’

CD4'AEel HIgo] FATNA 193 %91 Hbd,
dz2rdMe 584 %2 71903, EHHE A2d
AP 368 %&E FAaHATk CD4": CDS X9
Hlgo] tiEFolA 1.7: 1093, EHHE A3 4
9 CD4' : CD8" wl€& 1,02 : 10]1tHFig. 4).

(5) CD23'/B220"

CD23'/B220° ME9 vlgo] FATANE 115 %
ol vl dizFoMe 291 %2 2710 EHHE
A3 ARTL 241 %2 PAHAHFig. 5).

2. RT-PCR ¥4

(1) IL-4, IL-5, IL-13, CCR3, Eotaxin A4 A2 24

L-49] 258 HT#HE &3S 2%, rmIL-5/
rlL-39He 23 gz T oA HTZko| 8591 vk,
rmiL-5/11L-3%} 34 EHHES 100 we/nl, 10 we/al, 1
we/m 2 Zbzh A2 AEFe HT 32 24, 69, 87
2 72 IL-59 18% HT e =43% 2
4, 279 HTgEe] 120¢] vbd, EHHE 100
wg/nl, 10ug/nl, 1ug/nl2 A A3 4T
HTgkol 19, 86, 1142 740 IL-139 28¥
HT#S 43 2n, g2FolM e HTZ) 688
=7+ whE, EHHE 100 we/nl, 10 wg/nl, 1 e/l &
A A g AP HTREe] 34, 52, 982 74H
%t CCR3¢ 189 HTES 233 2% U227
o HT3el Awo vs) 6002 F71g whd,
EHHE 100 wg/nl, 10 we/nl, 1 wg/nl ¥EZ 247+ A
g AP HT#o) 38, 55, 578 #H4AHUTh
Eotaxin® 289 HT #-& 4% A¥, gx9

HT &
A B C D E F
IL-4 18 85 16 24 69 87
IL-5 47 120 104 19 86 114
IL-13 18 68 43 34 52 98
CCR3 12 60 16 33 55 57
Eotaxin 18 120 90 43 71 117
rdle 8413
4
rmil B3
s
rrafL-S L3
13
rrakl-8iril-3
CCRA
redl Sl 3

Fig. 6. Effect of EHH on 1L-4, IL-5, IL-13, CCR3, Eotaxin mRNA
gene expression in asthma-induced lung cells treated with
riL-3 plus rmiL-5

A: Normat C57BL/6 mice.

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

C: L~-3AmIL-5 + Cyelosporin A (CsA, 10 wg/al) 1o
OVA-induced asthma lung cells.

D: rlL-3/mmiL-5 + EHH (100 we/nl) to OVA~induced
asthma Jung cells.

E: rIL-3/mIL-5 + EHH (10 w/nl) to OVA-induced
asthma lung cells.

F: rIL-3/rmil-5 + EHH (1 wg/ml) to OVA-induced asthma
lung celis.

Internal loading control: $-actin and DNA 100 bp marker (M).

HTZol Aol visl 12008 =19 ¥, EHH
B 100uwe/nl, 10we/nl, 1w/l $52 2}z Aa)g HTE
o] 57, 101, 1178 7Z4sickFg. 6).

3. IL-4, IL-5, IL-13, histamine 4% &4

IL-49] 2473 HAEY B8} mil-59 1L-3
e AP Yzl IL-4 ZdFe] /AL,
rmlL-5, rIL-3¢} EHHE 100 w/ns%2 A3 4
e F94 A FaHA IL-59 #4287, 3
Aol wig] dEFA IL-5 wdge] F7isa,
EHHE Az dgadA 94 A Za=Ath



WHE &80 OVAR H4lo] $
[L-139) 4749 Hado] wa) dzxToA 1-13
wEge]l 71E%05, EHHE A 438394 &
oA IA ZAE%ch Histamine production® 4F
¥ 23, Adatel vlsl] =7l histamine @@
o] £7}H%3, EHHE Xejd Ag7e fa4 o
A #AHANHFig. 7).

800

300

0H-4 OIL-3 O¥1-13 MHistamine

400 1
309 4
260 4
100

o 4

s EHH

Fig. 7. Effect of EHH on IL-4, IL-5, IL-13, Histamine production
level in asthma-induced lung cells treated with rlL-3 plus
mil-5

‘The results are expressed the mean + SEAM (N=5). Comparisons
between control and test groups were analyzed using Student’s paired
test. and differences were considered significant when the degree of
confidence i significance was 99 % and %99 % or lhigher(x+p<0hi,
wp <0010,

hot ¢

4, Fosinophil proliferation assay

rmlL-5/11L-3%8 AHest x4 eosinophil
proliferation—"— 1I8M7+1527 cpm@l "R A dix
2l CsA A2 46761972 cpmS B ZHAaE 9ot
rn’ﬂl 51IL-3% EHHE 100 we/nl, 10 w/nl, 1 w/
ml FLE Aeldr A¥Te eosinophil proliferation
< 8675159 cpm, 1135241005 cpm, 14325+677 cpm
52 YERGTHTable 2).

Table 2. Effect of EHH on the Eosinophil Proliferation from
Murine OVA-induced Mouse Lung Eosinophils

. Drug HFH‘ Eosinophil proliferation
Group 5
tmg/mh) AL 3 {opm)

Eosinophil cells - - AE+a1
Control - - 188471527
Cyeolosporin A(CsA) 10 A576+972"
Extract of Herba 100 BETH: 1597
Hyperici Japonici 10 + 11362410057
(EHH) 1 - 14325677

The results are expressed the mean £ SEMUN=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% and %999% or higher("p<001,
OO0t

Hhgl

Ao galze] vize dg

% B

81

71#A Ao Wele) BAEE T A 95
¥ ode cytokine® FH] wel Thi Mxet Th2
AXE YE § don, 53 Th AEs IL-4
IL-5, IL-6, IL-10 52 A3 SAF FARivks,
01] Bo] Mg Z-e gElEsA 73%} 7% 7

dol wg wolgel Bgsked ", gy
7‘4@ gakel HE AF Aol ThZ*ﬂfx‘A e &
Jatgol Basn Yo’ T2 EE B HA2e &
A AdA Adukgo] Fshe, o9 Hukdt W
He gger) A 239 € 5 Aok

Th2HEE eoxaxin, RANTES MIP-1a$} MCP-3%

%9— Bvchcmokine & A8, ENFE 7) T

o}ﬂ% IL-5, IL 3 2 GM-CSFE |}
.‘.’t* o] B3}, 4%, €48 2 AEE 7:7P°ﬂ HA
ok 71z élw&% F2 dielAE MBP, ECP,
eosinophil-derived neurotoxin Eo] ERIEA 7=
&8 s

web ThoHE, BAZ g9 oAt deal
Hhe-S R FAIZL & Quta AlEso]) oo %
fo] ol HHEE ojfstd FHAcR Tk
Az Fukshs #Hald FEY A0E AR M
HEeo] HAsty 8%

[e5

< AHE7] A3 FACSE ol
3 Z+E cytokines} AETRI e A HEA &
& opy B4 ELISA, Immunocytochemistry, 34+
4 oA AEE Psyoh

FACS BAo)A Granulocytes AR, Aol
A 214 %5 BYL, miL-5/0L-35H8 A vz
& Zvbete] 367 %E Heoln duh olol nis|
rmiL-511L-3¢ EHHE &4 F93% dgToAe
3N A%E  gramdocytes?) £ATF HAHIOH 01
MEREZ 718 2 7oA SAEE wAY
FEAE AE] SFE dAse FEo] A
vehdtiFig. 1).

CD3¥ Thl AMES Th2 AX 2% &
CCR3% 3AWFoAM 718 A wéol

7, Th HP A4 WA 715 A ATAN B
Atk e L A ABA AT A6l

FACS s’—@, A7 CD3e/CCR3'v 3454 AX

2 8 4 gon dadda 208 %ol EHH
Bogolde 1256 %2 34 A B <"1=7} Ay

(Fig. 2). ololl EHH/} 34+ A9
of R Ago] FEE HAeHE A}ié

~.5l u“'
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CDE9e= &A43td B AE, 4] A¥E, NK Al=xd)
23xamY T Az 27 B3 Jee, @
AslE 3TN 2uHng A48 7]Eo)A
AT A8 BAZ A2 5 A D3/
CDEY' MEFTE BT A7, AT s 2T
X 567 % 2 F7tEen, EHH 59F& 346
%2 ZAHAY. ol AT AIE 22N
= Aog AEHHFg. 3).

CD4' T AZEE 93] £F9] MoEFRIS At
3t B AE7 EgHoE FAHS ANBEES 9
23 Wdugo) YFTATE FAFNIE due
302 (D4’ T AT Hlge Uukdoz Wadge)
Ax2E FAYSA 457 Yo

FACS E29M CD4(%)= thZTolA 584 %=
7t 3, EHH F972 368 %2 a0 &4
27] ¥hg-g 2N 7)E CD4 XSy 742 2y
tHFig. 4).

CD23& A%¥ B AY, 8439 gaMdE, 34
F, FA4 ATESAA ¥ Ig E §4¢ 23
e Gzon®. B0 Algda EA8A @
479l B ME FAEAo| olET AR W
Ao 223 gL = Ig E A= B AT
o8 BAug?,

CD23'/B220" AE5<] wslzt A vis) o
2T 291 %2 F71E%0U, EHHE HeEd 43
T2 22 %E TAHYHFg. 5). o <dE7)
uhgo] Fa3A F43HE B AE #Ao] oAy

<< ougth

RT-PCR 4% A¥RY IL-45 IgE A9
A B ok CDA' T celle Th2 AE2 WA
7 2= H o),

IL-5% IL-49 #ALSH B AX9 23 B3g
AFeHe 71%S MR BRI 20kDe) AolEFIRIe
2 8439 CD4' T AT} vleAE7} BEX3H?,

IL-13& Th2dlA ERIE= Alo|EFIRICE Thi
HEE A8, Ig B9 #4¢ frEsld gd27)
4 4% W89 Wk gdanT sgn”.

RT-PCR E2jo|A, IL-4, IL-5 IL.-13, CCR3,
Eotaxin®] HT#< vl B3 A3 Z4zRo o
ZZNA HTFol 27HEAT, d&Fo) ¥ls) EHH
EaFoA HT#o] 2AsSIckFig. 6). o) EHH
7b 71BA A GFo Bodshe 327, U] AE,
Th2MEe) BaEopgo] Z2HE ofmsle WA A
To] 43 "4 A Fgo] YL e
Eotaxin HTZ} ZHAE 3417 84o] 7H4a9e B
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7} JEH), eotaxin® CCR3E 4EAE 39 &4
T2 target cell® 3= chemokine©]”] w&ojc}.

ELISA ¥4< Ad#x¥9. BALFW IL-4, IL-5
IL-137} rIL-3%} rmll-53H¢ X2& dz2Fe 7t
He o] #ZHNT, 4¥FLS 94 A T
HAHFig. 7). ¢l EHHY &e27] 13 oA =
£& ¥ty & 5 Q.

3 2eldl QAo mXE FFS HERE B 4
HoA txZd wdte EHHV} A 3% 3>
Bl AAdeko] ZAEAHFig. 7). ©] A+ EHH
o] &g27] g FH AAE A F|2ENlY
A A |og FEo] Y-S HAETh

I F2) A AP B4 BE, g2
4] eosinophil proliferatione 18847+1527 cpm¢l wh
A A hERF CsA HETL 46761972 cpm©
2 Z2HUth EHHE 100ue/nl, 10ue/0l, lug/nl &
=2 e HFT9  eosinophil proliferation
8675£159 cpm, 1135211005 cpm, 14325677 cpm2
2 Jelti(Table 2). ¢l EHHZF 34 $41&
o4 A AA FEsta Uk AtEEH

Ao} 2ol M4 AF A AMZE Fstd, |
H wkgo] #F3hs B AXE, AT, Th2 AEs}
HghA o] &9 WHIs FESIYon, AR
2 EHHE %43 A¥7or gzerc 849
AHE AL B & Aok wEtA HEREY FF
Eo] 7)1¢A A fog 5] Y& ALE A}
g9

o

HEZE7L OVAZ f59 H2 A7 2d A
X uxe JEFE golury] Y3, C57/BLE B
AFH] OVAE ZRAA HAe LA H, HE
&3], AEE £ WISl in vitro A& Al
Pt HHE B3 2 ooy 2L FES o
< & S

1. FACS £4 A3, AdTolAe] granulocytes,
34, B AlESe] 83, mll-541L-3& &g
hZ2FMA granulocytes, IAHE, B AEF7 E91
Aok whEe] rmll-541L-3% EHHE 7 g
3 A¥ 79 granulocytes, 4, B AXSF7) A
Hdoh

2. RT-PCR #4243, 14, IL-5, 1.-13,. CCR3,



HER 3380 OVAZ A4o] #U3 4A2) Aazel nl s 95 83

)

HT %ol $7+8 ¥HA, EHHE 100 we/nl, 10 w/nl,
1 w/m= 2V A A2 4
2549 HFig. 7).

3. ELISARA Azl thzdold L4 1.5 IL-13
histamine release L@ %o} F71gh ¥HH, EHH 100
w/nl FEE A A¥Te L4, 0L-5 IL-13
histamine release W wo] #94 A Fas

4. (IL-3/rmIL-58 A3 2T eosinophil
proliferation® 18847+1527 cpmg) W4, %A gz
T CsA AL 46762972 cpm OB ZHAasgch
EHH 100 we/nl, 10 w/nl, 1 w/n %2 A3
ABFY eosinophil proliferationd EE EEdA
o4 A Fa=HU

Eotaxin®} 21§% HT 3¢ 248 2%, gjzz9
=2

Lo HT @& 7

ol AME MEEF/ AT, Th2 A%, B
cell, vlbA)Fo] ohs) A &L 7AYo,
ol#jgt &g og Mo §a3 EHIt glE Ao
Aztelm Qg 947t o g Ao AlgdHu
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