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Abstract

Objectives : The aim of this study was to investigate the Asthma-suppressive and Immuno-regu-
latory effect of AF-HA(Aristolochiae Fructus Herbal-acupuncture) at Joksamni(St36) in OVA(ovalbumin)-
induced asthma mouse model.

Methods : C57BL/6 mice were sensitized and challenged with OVA(ovalbumin) for 12 weeks(once
a week). The mice in the OVA-AF-HA group were treated with AF-HA at 5t36 for the later 8
weeks(3times/week). The mice in the OVA-Needle-Prick group were treated with single prick with an
injection needle at St36 for the later 8 weeks(3times/week).

Results : 1. The lung weight and the total cells in lung of the mice treated with AF-HA at 5t36
decreased significantly compared with those of the OVA-control group.

2. Total leukocytes and eosinophils in BALF of the mice group treated with AF-HA at St36
decreased remarkably compared with those of the OVA-control group.

3. The collagen accumulation in lung of OVA-AF-HA group decreased significantly compared
with that of the OVA-control group.

4. The concentrations of IL-4, IL-5, IgE in BALF, and IL4, IL-5, IL-13 in serum of the mice
group treated with AF-HA at 5t36 decreased significantly compared with those of the OVA-control
group.

5. The numbers of Gr-1°/CD11b" and CD11b* cells in lung of the mice group treated with
AF-HA at St36 decreased significantly compared with those of the OVA-control group.

6. The numbers of CCR3", CD4", CD8" and CD3e"/CD69" cells in lung of the mice group treated
with AF-HA at St36 decreased significantly compared with those of the OVA-control group.

7. The mRNA expressions of TNF-¢ , IL+4, IL-5, IL-13 in lung of the mice group treated with
AF-HA at St36 decreased significantly compared with those of the OVA-control group.
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Conclusion : These results suggest that Aristolochiae Fructus Herbal-acupuncture at Joksamni(5t36)
may be an effictive therapeutic method to treat asthma.

Key words : OVA-induced asthma, AF(Aristolochiae Fructus) Herbal acupuncture, Joksamni(St36)
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1) In vitro

Aalo] firEl AF oA 2t o 2A& &
A AA3 & collagenaseE 7}8b] shaking
3 A=ZE Egstgrt. 23
WA Ao rIL-3/IL-58 7}3}9d incubationdlo]
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2) In vivo
(1) Asthma mouse model

AY 134 200 w9 OVA/alum(500 ug/me)
, 2,35 o= 100 w¢ OVA/alum (500 ug/me)
AF e BFol R (ip)stact 47 & vt
] B9 100 u o OVA/alum (500 wg/md)S 7]
LRI 5-8FA7AE 25 mg/ml9]
OVA/PBS 40 w&, 9-123/ 7= 5 mg/ml 2]
OVA/PBS 40 uf2 air compressorsS ©o]-23}o]
3083t 33 =&AF

o
=
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(2) Classification of experimental an-
imal groups
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. AF-Herbal Acupunctue ,
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I i o o
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Fig.l. OVA-induced mouse asthma model
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(3) BALF isolation
HAE oA T EYE G2 7|5 FAP]
g AT Boz Fo] A F 10 %
FBS/DMEM medium2 33] +3A1H 8239
.

(4) Photomicrographs
2" BALFE Al33fA 1,000mmes 5&
7t cytospindt &, Hemacolor rapid staining set
(Merck, Germany)Z A}&3to] A3ttt &
71Z o)Al AZ A7 ¥ bright microscope (Nik-
on, Japan ; x 400)2 Z%3t¢ich

(5) Fluoresence activated cell sorter
(FACS)

AFolA Zelsid o 24&

collagenaseZ 7}8}9] incubationg
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N H &
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k ot 10100 10¢ 107 102 100 10*
CD3e
(C) CD69'/CD3e" population (%) (D) CD69"/CD3e" population (96)
. Normal . OV A-contro,
=] -f- & +/+ rIL-S541-3
2 0.37 3 1.59
ol s [ o, C57BL/6 mice were injected with OVA for
. —ﬁ-*zmu R T T o P 6weeks (Ip:3times, Lt: Otimes). The mice
N ,OVA-AF-HAS a %) lungs were taken out, chopped and dispos-
= Sl 50 AL-SHILS o with collagenase. Eosinophils were acti-
B %] - vated by rIL~3/rIL-5. The lung cells were
B B treated with AF-HAS(196) and incubated
- for 48hr at 377, and analyzed by flow
;A; cytometer

(E) CD23'/B220" population (96)
Fig. 2. FACS (Fluoresence activated cell sorter) analysis
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(6) Enzyme-linked immunosorbent
assay (ELISA)

ELISA Kit§ AH8sto, AFolA Hg
BALF®} serumol 4 2} cytokine®& &%5t51
t}. Slcytokine A7t ZEE 9%well plateo]
BALF F= serum® 7}3le] ¥HE A7 & 49
A8t 2 F biotino] ®AE Fcytokine
FAE 7Hste] ¥ES AR & 49 Al H st o7
o] straptavidin-HRPE 7}3}o] ELISA-reader
£ °]&ste] EAsqArh

(7) RT-PCR analysis
@ Total RNAS] hH!

Zh Ago] AFolA dojd ¥ 232 ho-
mogenizerE °]8-3}od 23 & RNAzolB(Tel
—Test, USA)E ©] &3} total RNAE &=&319
t}. %3 RNAX DEPC(Diethyl Pyrocar-
bonate)& 2|3t 20 9] F-Foll &AA
Fotal, RNAE &13t7] 915t RNA 4 ug &
EtBro] 599l formaldehyde buffere} 4ol
70 oA 1087} denaturation A7 &, formal-
dehydeS ¥-2 1.5 % agarose geloj loading dye
o} &7l loading 3t 1 & FAstArh &9l
%t RNA+= RT-PCR(Reverse Transcription-
Polymerase Chain Reaction)o]] AFH&3}<ich.

® cDNA 34

HHAL ¥h-3-2 FulE total RNA 3 ygol) 3|3
gl 9L 75 TollA 102 £t denaturationA|
7111, ol denaturated total RNA 3 ugol| 25 ¢
9] 10 mM dNTPs, 1 uf9] random sequence
hexanucleotides (25 pmole/25 u¢), RNA inhi-
bitor24 1 w2 RNasin(20U/ul), 1 w9 100
mM DTT 9 4 9] 5% RT buffer(250 mM

Tris—Cl, pH8.3, 375 mM KCl, 15 mM MgCi2)
2 &35 &, 1 w9 M-MLV RT(00U/u)&
4748 ¥ DEPC A28 548 gt 33
E5)7} 20 w7t HEE Stk o] 20 wo] WS
TEHE A Al F AAEso 3T T &
F2I A 602 F¢ WHEAAH first-strand
cDNAE 4% o3, % CTolA 108 ¢ %
%8t M-MLV RTE EEAIA7|L 4] &
208 S ol¥A o] ¢Ed first-
strand cDNA¥X PCR(Polymerase Chain Reac—
tion)ofl A}-g-3tHTt.

® cDNA9] PCR $&

PCRE Primus 9 Legal PCR system
(MWG, Germany)& ©]-&3te] 33t Wt
<2 oju] gAE 1 w9 first-strand cDNAE
FRIog Ag3QEh FAl) figh g -actin,
IL-4, IL-5, IL-13, TNF~¢ , °f th3} sense pri-
mer (20 pmole/u0)9} antisense primer (20 pm-—
ole/ut)g EASI 1 W& Mk, ThA] 3 w
25 mM dNTPs, 3 u¢ 10x PCR buffer (100
mM Tris-HCl, pH 83, 500 mM KCl, 15 mM
MgCl2) 9 0.18 w¢ Taq polymerase (5U/u)E
A e HE 97 0 W HES 2T
2222 4n}al predenaturation; 95 €, 5%, de-
naturation; 74 €, 5%, annealing; 55 C, 1&,
elongation; 72 €, 182 25cycledt F postelo-
ngationg 72 ColA 38 Bt Aoz PCR
2 45359}t ZF PCR products: 20 w4 1.2
% agarose gelo) loading3a}te] 50V Z2A oA 30
B2 71952 Foko] skl

ot

3. EAlXE

E74 & Student’s t-test2 3t}

- 128 -



ma =z
1. In vitro screening
1) FACS analysis
@ Granulocytes/lymphocytes popul-
ation (%)

fifi #f2 # granulocytes®] HEEo] normalkf
ol A= 82 %0]921} controlio A 268 %
E Z7135149 3 AF-HASHE A= 172 %82 7+
23819 cH(Fig.2).

® CD3e /CCR3" population (%)
CD3e/CCR3" A Z 2] H]-&0] normal#olj A=
77.1 %0121} control#fol A= 922 %= =7}
SHRAL AF-HASH A& 812 %= Zrastgct
(Fig.2).

® CD69'/CD3e" population (%)

fii B * CD69'/CD3e’2] H]-€©°] normalif
o A& 104 %0121} controlEEo A= 46.8 %
°|3L AF-HASEAME 321 %E 2=
i, CD69'/CD3e'®] H|-€L normalBo)AL:
684 %o] 2} controlffol = 349 %ol
AF-HASEO| N 442 %2 Z719tHFig.2).

@ CD4" g CDS8" population (%)
Fififil ® CD4" A9 u}-go] normalffo) A
= 35.1 %ol 21 controlfo] = 41.6 %o
3 AF-HASH#OlM+= 376 %2 7Asiqrt.
CD8'9] H]&-2 normalBoA= 319 %ojle
1} control#ol A= 20.1 %0] i AF-HASE:9)
AE 295 %2 Z71cHFig.2).

® CD23"/B220" population (%)
iR B CD23'/B220° 9] u]-&©] normaliol

Tr BLung Weight

Normal  Control Needle-prick AF-HA

OVA
Fig. 3. Lung weight

A= 0.37 %) 21} controlEo) A= 1.59 %0]
3l AF-HASHEIAE 150 %2 Z4=Hdo
(Fig.2).

2. In vivo

1) Lung weight

fiie] ZAE #ES ZI, control#folA=
normalffol] ¥|3te] F713t31n, AF-HAREOA]
+ controlffRcl £A7L o4 A T4
tH{(p<0.05)(Fig.3).

2) Cell count
@ Total cells in lung
Z Jiti MZSE 243 23, controlEI A=
normalfife] w|slo] F7}8t% L, AF-HARE|A
£ controlffRtt {4 A FasHT
(p<0.01)(Fig4).

@ Total leukocyte in BALF

BALFA leukocyte4=& %733 23, control
#ol A& normalffe] vlst F7istgii, AF-
HAZo| M= controlR ot 914 A 723t
% tH(p<0.01)(Fig.4).
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(A) Total cells in lung

BTotal leukocytes No.
in BALF

500
450

250 1
200
150 1
100

Normal  Control

Needle-prick

AF-HA

OvaA
(B) Total leukocytes in BALF

H Eosinophils No. in BALF

Control

Normal

Needle-prick AF-HA

OVA
(C) Eosinophils in BALF

Fig. 4. Cell count

® Eosinophils in BALF

BALFA eosinophil=& &3 %t Z 3}, control

Normal

B ova-contot

Fig. 5. Photomicrographs of Eosinophil in BALF

B ova-controt

Fig. 6. Histological analysis of lung sections
from mice

Fo A normalftol wldted Z7}ElEal, AF-
HABf] A& controlff Rt $-24 A st
A tH(p<0.001)(Fig.4).

3) Photomicrographs of Eosinophil in BALF

Controlf£ol Al = eosinophile] t}fo g T
sl9len] AF-HAE Al&dt BolA: eosino-
phile] @AeHA 43 cH(Fig.5).
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Fig. 7. ELISA(Enzyme-linked immunosorbent assay)
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4) Histological analysis

OVA
2 CD8"
Fig. 8. FACS(Fluoresence

of lung sections

AF-HA® A= controlfo] H]8] collagen
o] Hzto]l @A3HA 7+ ch(Fig6).

5) ELISA
® IgE in BALF

BALFA IgE9] & 574
o 4= normal#fe]| v]ste]

o A= controlff R o}
tH(p<0.001)(Fig.7).

® IL-4 in BALF
BALFA IL-49] 9&

3t A3}, controli
781, AF-HA
A AA A

o

=

[e]
29

574%

A}, controlf

- 127

=907 B CCR3*cells No. in Lung
&80
F oot
3 60 [
%50 |
£ a0
2 30
% 20
w
210
0
Normal Control Needle-prick AF-HA
OVA
(B) CD3/CCR3’
40 [l CD3e*/CD6S*cells No.
35 in Lung

- = N N W
o o O O o

Absolute No (x10° celis/mD

o

Normal

Control  Needle-prick

OVA

(D) CD3e"/CD69"

activated cell sorter)

of| A= normalfifo]] H|3te] F718t9x, AF-HA
o AHE controlffE Tt 594 UA Tk
tHp<0.05)(Fig.7).

® IL-5 in BALF

BALFR IL-59] %<& &A% A3}, controlff
ol A= normalftol Hlste] F7}stdx, AF-HA
FHoAHE controlffEct 94 A AL
tHp<0.01)(Fig.?).

s

@ IL-4 in Serum
SerumN IL-45 =43 ZA3}, controlffo] A
X normal#ifo]] wjste] F7}8l9 3L, AF-HARE|

9
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Fig. 9. RT-PCR(reverse transcriptase polymer
chain reaction)

A controlfRct {4 UA AT
(p<0.001)(Fig.7).

® IL-5 in Serum
SerumA IL-5& &%3 A3}, controlffol A
= normalfife]l ulsle] Z7}519L, AP-HARE]
AL control#Htt fo4 A LA
(p<0.05)(Fig.7).

® IL-13 in Serum
Serumf IL-13& 243t A1}, controlo] A
= normalfif] vldle] 5718191, AF-HA%E
A controlfRct o4 JA FLsHU
(p<0.05)(Fig.7).

5) FACS
FACSFrifrel ola 2+ #ilfs & HEst AT

® Gr-1'/CD11b’
iy Gr-1'/CD1lb" Al $& £3% A,
controlol A= normal®o] H|sty Z7}31%
3, AF-HA#| AL controlfEcl G214 A
48 ch(Fig.8).

® CD3/CCR3"

il CD3e/CCR3" ME & &3 2,
controlfol 1= normal#fell H|gte F7H5HR
1, AF-HA®: S| M= controlff Rt 594 UA
74819 oHFig.8).

® CDp4" 9 CD8’

i CD4" M24-9} CD8' MZ4E 53
A3}, controlo] A& normalffe] vldte] F7t
sl91, AF-HAR AL controli Rt F-9]4
AA ZA s HFig.8).

A

@ CD3e’/CDB9"

il CD3e'/CDE9" AE & £33 23,
control®ol A= normalffol H|3t F713IA
31, AF-HA® | A= controlff ot 4214 SIA
285 cHFig.8).

6) RT-PCR
RT-PCRE o|-g3lo] 4] 4¢3 #dd o
3 cytokine 59 mRNA #d2 #Ag 49,
TNF-q , IL-4, IL-5, I.-13 59 mRNA &
o] controle] Hhdle] AF-HARO|A A 3]

24319 cHFig.9).

N. £ £

mgog EY NP 357 Agew, 1 2
3 FHuhyz BelEo Zvh, 7|#:A Y #Fo
gojtp?

migo] wele] disiAe olAA S8
gelo] Qx| gron], 22 7|AAAAE 7=
o] HE&MERIEEBOR 7H5EsE Aol Sloh
7494 ZlEd 4ol oy 7kA 3% 7139
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2 U2ohT 3 ol BMEES MIBHE, MR
£183 shte] 3o QA Hojge®.

wEe REeR HYL B KW, R,
KW K A B BEMO) 8Foz
Baa, 2Tole F2 #Ef, LENER E
BERE, 5, BRRET B, T, B S R
WMol HefeiEREE AAstn YoPth,

w0l X2 thafA L, wato] dojutr] A
ol ERHES 9132 83, o] LAFAL
s RS 9FE stojof s, HEY EHLS
astel ERole Ao, EREE HEER
o] 2L Solofstnl, Hilkol EMIME, (LK
o] iGHS, Mol EHkEY, HRbE

#e Ag3loioF BT} EEMEEC] VAR M-k
& AR o FEe #Ee) AME-S ST
#£2 usly BKRE Eflstelop st ®

T BREAYQ) WAt RS, SR, B
BRECE U 4 Qlbd), EERES wa
dqlo] HE gFErle HEg Atk oz
53], dF27)4 mEo adzo duEe
2 FEXEE FAd AAsteiop I} olch

TR 72 EELE BRAA BESAL
A AZE 71UA FAAE AdE, Ay

9o Qolgra a7t Ertssta, GER
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B2 30| gl v ARGt WHoR Y
ol w2} 7L EAte] e WGFAE o

st Hgolo®,

oFz] @ ¥(Herbal acupuncture)S e wa}
FEQ O] Y ugo R AE ke
shpolct. Adat {Egh BE9A &R, FER
59 it w3 dol AT 2+E mEme Ay
HEAToZH R Eo] whwel s £
Rl Z-gS& F83] UIsie AS oAgstn
Azste ol

BIEsHS BRI L3} Aristolochiace-
ae)oll £ L4 BEQA KIEsH(Aristolochiae
Fructus)?] BMARES E#e 2oz, e
EEBS L e Folo] R, BEME, B
W, IR, BAEESln, mEelH Bigkste) M
£ #3la, FHHEERS Fdo] o JEBZEK,
Fi R, KR, REAH, §HK) #HE
)

REBE Eyas, JFAMEmn, HREgT, i
Fifeeli, ke IR 9E An, S0 X
R, BE o2

In vitroo 4] FACSE4& &3}, granulo-
cytes/lymphocytes population(%)& ArHE W,
B #ibE o EEREke] HERo] controlffd A=
268 %G 21} AF-HASH A= 172 %& WS
=9 cth(Fig.2).

Granulocytesi= ZEd W@, APt
3l= e, Az T Ao wets 34t
3, 354, 3Q7HLE Ue £ Utk 3FF
= WEE F AdzEol 72ty AA|2etn
T s, 34t 71859 FEold gHEEY)
A AgY Ao Sk, TE7FE EAU
AN o] gmate AL wolE®Y, et
A AF-HASEOIA Bl #ilgAe) atgo) 4
= MR REolY g2 Bkge] ZAE YE

Wt

JiikAle = CD3e/CCR3" H]-&-& controlio]
A= 922 %ol et AF-HASH O HE= 812 %
2 A= QcHFig2).

CD3: THElEe] AA AU olH, CCR3=
SAbo] @Adstel gt ste] Fojsts AR
2D ety AF-HASEO|A CD3e’/
CCR3" v &9] 74" AL 453 4H27] §t
S8 Yol 34T FAE e

fifikliis 2 CD69'/CD3e’ H]-&-2 controlfol]
A 46.8 %o 2} AF-HASHEH A= 321 %=
4= 1 CDE9/CD3e’ H]-&-2 controlfol 4]
L 349 %ol o1} AF-HASHTH A= 482 %2
%713 o} (Fig.2).

CD69= E43+8 BAIE, TAIE, ti]AE
Busle Aoz Ympo] AsHdo] st
1, CD3e= TAH| X AR HEACIXZ, AF-HASE:
o2l CD69'/CD3e'e] Hl&9 it E5H
g 27] ¥ F9 TAZSY FAE vetdg
%37)

fiiiHe  CD4'#Ef<] o] controlffol A
L 416 %ojR ot AF-HASEH A= 376 B2
241, CDS e WS controlfifo) A&
20.1 %o} o} AF-HASH A= 295 %&E &
7Fith(Fig.2). CD4= BAIE9} TcH 29 &4
3o} A4S R T Z2E Ao
A HAAEZIS] g dH=EAL FAS:
Th NE "xo] Aot} waps AF-
HAS#OIA 9] CD4™ MZ v]&9] ZHae 457
ddy27) vhg F9 TAZS Z4gE vehd.

FisliE B CD23°/B220° ¢} u}-&-90] controlfo]
A= 159 %ol o} AF-HASE A= 150 %
2 @A E 9 tHFig.2). CD23& BAZYH, T,
SAETINE, SAT, 4] YHs= HAE
2, dAEY ST % AEZFAE WA

lo r
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BREHERS wmEms ¥ REREYRM HE ®BEH AR

greh B2202 9 BAIEZ FHo| Q= FAA
2, BAZo FEEME HkIPS. weby
AF-HAS# | A e] CD237/B220" u]&9] i
5 27 vhg F9 BAEY HAE v
122h1=

o4l In vitroojA 7, CD3e /CCR3,
CD69"/CD3e’, CD4", CD23"/B220' 9] u]&9o|] AF
-HAS#EO| A} controlffe] w]sll ZA% o=
Hol, BInEhgegim o) ma il 9@ IE FHEE
ol Q= ALR AmEct

olo] EXL HUA#, BMF= 157 A
Ui e BEHo s HEnS BB 3, B
Kig, AMEML, RIEHT, BRBR 59 K&
& FHAE00) gl B = Ho| MRS o], o
27 HAwd AFolA M4 JA 2L HY
ZHo uAEe dFE Yotir] $18tod, oval-
buming FYAIA 72rE AF LH27]
B OREEE {73, BoRasEsns R=8
of FAZ & AFH HRA, wHio) FAES,
BALFA total leukocyte4:, BALFA eosinophil
4>, ELISA E4jo] 23 BALFN IgE, IL-4,
IL-5 ¥ serumiAy IL-4, IL-5, IL-13& HlEstx,
FACS EAo] 9J3] Gr-17/CDllb’ A=,
CD3/CCR3" Al&Z<4=, CD4" U CD& A|=EZ=,
CD3e'/CD69" M| ZE<4=2] Wzle =Asl9ch. =
g RT-PCR& FIAste mil 2z g
2] cytokine 52 mRNA U@E& {F3HAh

BwmEe i 54 &3 23, AF-HASHo|
A controlfifel] H3le] Mie) FA7F Aok
(Fig.3). fic] HEEME Mgl KEZS RAEol
Ol3t collagen®] Aol 711t Ao et &
B3Ol Held wstE 9u|slied], AF-HAM
Al e B 4 collagen®] @A HAE U
epdict. whebA], AF-HA7} fifie} REXQ KIE
o] Hibol Rt e LR AlmHrt

fiie] £A|3ESL, controlffo] Hsle] AF-HA
BolA HESA BAsAcHFigd). HAnd
ARl Hu FAES F7He HTAE, T4,
JEZL, gRAZ 5o RS Yoy B
fggol FAolv &4g3teo] 7]A 2 fiiol 3
zh AgEol &S 9visty, FiA MEHECt
AF-HAo| 9|3 Zrad -2 BILshgsmo) %ig
Hifee] Ha 9 Mg dFol A4 K%
a7t = Aes ARE.

BALFA leukocyte®] #= controlffo] s}
o AF-HAZ%f A dAHA 748 th(Fig4).
BALFN leukocyte2) 12 Zra& Hig) @59]
U 713 HANkee) AAE RIER, BRI
HEHO T AN =44 AR L |
dzdd a7t e AR AlRd

BALFA eosinophil®] = controlfifof M3}
o AF-HAR¥o|A f-ostA Z4st gk (Figd).
BALFY| eosinophil®] 4=¢] 7t Hifie] %ol
U 71#3A dAERge A JehiEs,
AF-HA9) 9|3t 347 9] T npEgory
o] 4% 9 g7 whgol Azt A v
ehdich

Blood smears staining set= BALFE A5}
of a5t A7, OVA-controlfife] Hls] OVA-
AF-HAZR9] BALFO|A 347 @ASHA 2
AetFcHFigs). SAFEE SAE #9 2|
A wgeol AF4 A2l R Eoldle
T4 o BRIREA, E 2714 REe g2
R0l RisstneY, uirgoke] adz
7] Ao e A5 Ax KA S
A 9 Hgof gt dAaAT S Ve

Masson’s Trichrome stain system(Dako,
Japan)& olg3tdd i =%& FMste] TAF
A3}, OVA-controlffo| A= el 7]@x2

Zo3 9l5lo] collageno] Z Ao LEoZ B
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GyE-AgY-o B

e FElo] AL LB R EiNE Lol
2 A s OVA-AF-HAR A coll-
agen®] A& R TAF7E ZHAE o], BIREHEHE
o] Wi, MBS collagen ¥ © SA olF
of digt AAFEA7} ok AR EHFig6).
ELISA 2423 BALF9|A IgEx controlff
< nomal#¥e] H|3 |oJ5tA Eu|go] F7H%t
i, AF-HABES control# Rt} AESHA 4
Waol ZAEHFig?). IgE: &4 39 B
At st A 54 73 8 22ER
o2, geo] FiEAN| S0l W, REo] H|7t
AZu 34717 59 84 oA &
A 27] gk 5884 #ojsle HYIEEH
o7, ueta], BALFOIA IgEQ] Fa: 9%
i g 27] 3o FAE Jehdd.
Serum¥ BALFY IL-4%= controlfo) A
nomalf¥ol g FelstA Sigel Emg g
9 AF-HAZ | A+ controlfge] H3ate] HE3s)
A Eu|go] Fa=EJUHFig?). -4 A=
o] JREZ {HE3l= cytokine© 2, ThP Zof
A st BEZ7 E3lel FA& A%
o %% ulatd Serumz} BALFolA IL-49] %
& 453 gE927] wg9 g4&E verd
Serum¥} BALFY IL-5 4 Ad %3
control®o| A nomal#ifo] vls) AE3LA Emgt
), AF-HA##ol A &= controlfo] H]5le] §-2]
A Ba=E ok Fig.7). L-5= Th2H=x 9 &
A5t vigkA o] o PArET Ao A
Za B3E st Asd sATE 4%
sz wald Serumz} BALFo|A IL-59]
Fae 45T 4927 veo #d4aE ved
t}.
Serumyy] IL-13= controlfo A+ nomal#o]
H)3 FESHA #Bmg whd, AF-HARS con-
trolft ot Hul7t |-2JstA Fast ot (Fig?).

[L-13& AZ7ke] ARE Adsl: cytokinel
2, ThAZA Azt dANEE BFOE
&to], 953 cytokineg &/g3tsta, #IE
#lsls #EES Rd cytokineo|t}. wEhA se-
rumojj A IL-139] EdE= 45 g9z K
o WAE vEhALT,

olo] Alge £3te] ELISA 4 da IL4,
IL-5, IL-139} 22 cytokine¥} IgE F-o] ut+3
oFxAlg Fol A= controlft®c} §9jsHA 4
3t A2 AF-HA7I HECSE Qg 454 A=
o] EFET} BAE AAAA H4A A4 W
Adzgo] FaT AR AzHth

FACS ¥4 Az, AF-HA#A Gr-17/
CDI11b" x40} CD11b' A= X5 control
o) w|ste] nomalffe] 7MA #HASATH
(Fig.8). Gr-1& #d oA Edste &FolL,
CDI1"E #E7, 9, NKAZ, Az &
st ERE, Mac-19] B39 YK -o[ti0).
Gr-1'/CD1Ib" N 24=9] ZHa: gy =7] 9hge
veldie gl dAaE onditt

CD3 /CCR3' Al Z 4% controlfe] st AF
-HAZE| A st ch(Fig.8). CCR3' &= &AM
o] iEibel gutste] Bl 3oz®,
CD3/CCR3'fiifagrel WA= ddH=7] RES
vetgls HANEZ § ZATFY a2 YEd
t}.

CD4"H| %2> 9 CD8 HlaZ4== controlfol M
8to] CD4A'A| 242 AF-HARO|A Zastie
1}, CD8' M| Z 4= controlfifo] wldte] AF-HA
M |ARYE HLE HolXle §¥dT
(Fig.8). CD4¢} CD8x= B% N Z Q& 82 7%
I AEzAFe A 59 F 7HA F4% 7E
£ 7A=Y, BE TAZS &4 2 JAE v
Bl #X7F HE AE=R, CD4AES 2
CD8' M| Z£4:9] Zat EH 27| S 4o
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BrestRHe mas X ARBHYRO| HS BB HR

£ WYAE 3o THZ ZaE dehdef™,

CD3e'/CD69" M| 4= controlfo] M3}
AF-HAZ¥o| A 243} cH(Fig8). CD3e: TA
3o Wdste] TCRI g7 CD3eBgAE o] &
i, THZ9 AsHLES sl 7|5S Ueguiin,
CD69: 45t BAIE, TAIZ, a4 zo] &
Z3E Aog, YZF) AzHde] Tojs
c}. 3% uleta CD3e’/CDEY M| E42] u]g 74
L EF A E7] 9rgS Uiy HYNE F
o] THZ9| Zag oujgttn & 4 Utk

RT-PCRE o]-g3}o] Wl - #8s o
3 cytokine £¢] mRNA #3& Wast Ay}
TNF-o, IL-4, IL-5IL-13%9]
mRNA W& o] controlfifo] v|sle] AF-HA#:]
A A3 At chFig). TNF-o = %3]
ARIAE A A 2] B5S Z7IA7), Jut
ojgiAztgo] 9lon, IL-5+ F4stE BAZE
FAA7) 2 [gM3} IgAe] AL ZA3tet,

BE g3 gd27) wew w49

cytokine©. &, o]5¢] mRNA w3o] 74t
AEAR A vhehle

i A4, Gr-1"/CDlIb'NZ<4:, CD3/
CCR3'M|Z4:, CD4" ¥ CD8A|Z4:, CD3e'/
CD6Y' A 271 4t AL g2 4 4%
A2 ZAE oushy, BALF# Serumi
IgE, IL-4, IL-5 IL-139] 4> 9 g -actin,
TNF-q , IL-4, IL-5]L-13 £2] mRNA 2329
ok vpEderyo] oA 2 Wy 7% 2
Holl $EFS Uehditt &5 49 a2 9
ol mtEekyel digt A4 A7rl W
stelet Ala o)

B —actin,

2

p=Nie}
=2

o

V. #&

gel2r] AR Yo sl Fabe-vhs

=3
FobAlel WY oR W WY 23 Ane BE

sa
1]

& A e 2 2L AQt

1.
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Ho] FA S FAES= OVA-AF-HAZ
oA OVA-controlo] H|sto] {2517

a3t

. BALFW} 9] & lymphocytes=2} eosinophil

4= OVA-AF-HAF oA OVA-control+t
o wig) AASHA AT

. AF-HAw o A= controlwof H[E]

collagen #2to] @A| 3}A 483t

. BALFY] IgE¢} IL-4, IL-52} Serumy] IL-

4, IL-59} IL-130] AF-HA#°lAl control
Fol ulste] §ol8i7) zhaw glrh

. 4 Gr-1/CD11b's} CDIIb' AZst

AF-HA#9| A4 controli-o] ®]3l| 52314
ZA89ch

. #Wl CCR3' M|z, CD4" 9 CD8'A| 2,

CD3e'/CD69" A EZ4= AF-HAZA
controlofl B]# FJ8}A A

. ) TNF-¢ , IL-4, IL-5, IL-13 59 cy-

tokine 52] mRNA @& o] AF-HAZA
control-ol| H3| @AA|stA a8t
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