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ABSTRACT

Objectives : The aim of this study was to investigate the asthma—suppressive and immuno—regulatory effect of

Notopterygii Rhizoma(NR) extract on OVA(ovalbumin)—induced asthma in mice,

Methods : C57BL/6 mice out of all the experimental groups, except the Normal group and the NR I group, were
sensitized and challenged with OVA, C57BL/6 mice were exposed to OVA three times a week for 12 weeks and

analyzed by flow cytometer, ELISA, H&E stain,

Results : The concentrations of IL—4, IL—5, IL—13, IgE in serum of the OVA—NR I group decreased significantly
compared with those of the OVA—Control group. The number of Gr—17/CD11b",
CD3e*/CD69%cells in the OVA-NRI group decreased significantly compared with those of the OVA—Control
group. The collagen accumulation in the lung sections of the OVA—NRI group decredased signi— ficantly

compared with that of the OVA—Control group.

CD3*/ CD19",

Conclusions : These results suggest that Notopterygii Rhizoma(NR) would be a effective candidate for

herbal—originated anti—asthmatic drug, However, this drug should be further studied for characterization of the

accurate action and underlying mechanism using variant disease model in the future,
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Fadtol 25U 7+ AEA Aol AZAZ & AP A
St =1 AlRe 389 ARSA HER stEeH, AR
Hreo zohma 921% ol A 8.0% o|st MG
15}, =3& 8.0% olst, Z< 0.6% o4, ¢l 0.4%
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500 ug/m0e] Y¥Hul (OVA, chicken egg ovalbumin ;
Grade IV)3&} 10% (w/v) aluminum

potassium sulfate (Alum; Sigma. Co., USA)E PBS
2 833 & skt o] E¥ES 10 N NaOHE pHE
6.52 25t AF2olA 1A7F B WA S 750 x g ol
A 5 B AAEYST ¥4 &% OVA/ Alum A
B ZRFE JI5te] Y goz gHF ¥ 100 4 g
OVAE 0.2 m2 zHste] A AZF 1, 250 53 A+
(.p3td A4 ZZAFT, o] & 3, 45 BHE wpH
F JART (500 ug/ml) 100 wWE 71= T (03t 5
FRY 857K £771E o188t 1 mg/mE, 9FARE
12F A7 A= 2.5 mg/mE FLEU §HE tFo] 3084
A3 334 85 B¢t v 2 V=Y E SYAHT

3) A= T

OVA/alum® 4 42 A7l 4R Re 3 F2E5
g 13] 200 mg/kg =2 AT . Ad2 TS
e o2 sto] ZA(nomal group : A LS &AL
Z550 Bojdt F), ti2F(control group @ F2E {EHA
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4) SME 2A (Flow cytometry analysis)

A TR T FET oA "HIMEE S35 s
100meshZ AZE Esle] D-PBSZ 5HEZF HAEE
(1,700 rpm)dte] 23] A& T cell strainero] EIA]AH
Nz olele] HaEZA k2 RFo|Y BLES AAS AL
a8l o]& EA M F collagenases 7Fete] vjRE 33
23] W@ Axzof LS A ER=(3% SEoFdH, 0.1%

NaNs)2 23] $AlEA,  4ToA WY 39N
(immunofluorescence — stainnig) AASIHTE  Zzbol
Anti—CD3-PE, Anti—CD4-FITC, Anti—CD8-FITC,
Anti—CD25-PE, Anti—CD28-PE, Anti— B220—-PE,
Anti-CD69-FITC 5-& ¥i 30E7F 4°CollA ¥HSAIZ T
g & 33 UHSARAESE fAIER F flow

cytometer?] CellQuest ZE2IHE o]&3slo] Gr-1%/
CD11b*, CCR3*, CD3*/ CD19*, CD3e'/CD69* M|ZESZ
HES(RE B3 & FAESE Fgste] 4 23Z A9
A Al3Z4=(absolute number)E AFRE3I T}

5) ELISA EAM(Enzyme—Linked Immunosorbent Assay)

AR A EEgt oA IL-4, IL-5, IL-13, IgEE
ELISA Kit& AMg3te] Aites S, 22h9] Apol=
7kl 9 HIF2EH gt FAE coating FFENH 3
A5t 96 well plateo] 100 ul® BF5le] 4ColA
overnight 3ttt Z well 4¥ g&gHoz AHg ok
1A7E B9t A2oA assay buffer 100 ulL& E3F3te] Hk-$
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A7l T 49 kgooz NASED I T EHL 100
uLH BEdlo] A7 Fob ALoA HESAT] T 4 $Eg

Mo ANA% thS straptavidin—-HRPE 100 ul 7}5}o
EFota, 0% ¥ A7 & 49 SFEdo g AR o
TMB714& 50 ul¥ EF3kal gaoA 3087 WA &=
50 ulA stop £HL A2t ¥ ELISA readerE ©]&3}]

450 nmollX FFEE SHSIHAT

6) REIHZ|ZAL

Al A o 2ZE wojd Fof 10% EZ2HH| 1AA]7]
3, 2AE g es sty 6m FE FAR 4R
2 TS99 Hemacolor rapid staining set (Merck
Germany)& AFg3tel BN 37] Fold AZAZ F
bright microscope (Nikon. Japan ; X400)2 &35t}

7) SAXE]

2 AN dL ZATE student's t—test (JAVA,
Bonferroni Ver 1.1 )2 B3l pgh& atgct Z4 AF
=& Y2 @ AT Hlast pd0.05 € o §Y40l
U= ALE BAA

2 3
1. 83 4 IL-4, IL-13, IL-59] u]x]= g3F

@ W IL-4 BEFs S8 24 AL NRIE2
A2l Zol7k §i%l OVA-NRIF 668.4+94.2 pg/mLOZ
UElt OVA—Control# 1910.7+80.5 pg/mLel Hl3te] &
oA QA AAEGI(Fig. 1A), IL-5 WAL =243 2
I, AT NRIZES A Apeo|7} giglal OVA-NRT
2+ 74.8+55 pg/mLeZ UeEh} OVA-—Controld
256.7+5.1 pg/mLol|l Blste] {24 A HasHcHFig.
1B). E3F IL-13 BAAFS AT 2% B42T NRI
& AY Ho|7b ¢IglE OVA-NRIZL 125.7+5.5
pg/mL22 Yelt OVA—Controld 419.1+146.4 pg/mL
o Hlste] IL-137F Fo4 Al AastAck(Fig. 10).
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Fig. 1. The level of IL—4, IL=5 and IL—13 in C57BL/6 mouse
serum. C57BL/6 mice were injected, inhaled and sprayed with
OVA for 12weeks(3times a week) for asthma sensitization and
challenge. At the end of the total experimental procedure, serum
was obtained from each group of mice. The concentration of IL—4
in mice serum was measured using ELISA. Values represent the
means + SEM of 7 mice.
Normal : Normal C57BL/6 mice.
NR | : Normal C57BL/6 mice and oral administration of NR
extract.
control : OVA—=induced asthma model mice.
NR I : OVA inhalation and oral administration of NR extract.

1 X0.05, ** : p{0.01 compared to control group.

2. @Y W IgBdl A= 9F
g3 U IgE AAFE 233 Z3, FAAET NRITE2
Aol zpol7t ¢19la OVA-NRI# 30.6+3.7 pg/mLOZ

Uelt OVA-Controlit 66.2+17.9 pg/mLell Bske] {9
3 A asHTh(Fig. 2).
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Fig. 2. The level of IgE in C57BL/6 mouse serum. C57BL/6 mice
were injected, inhaled and sprayed with OVA for 12weeks(3times a
week) for asthma sensitization and challenge. At the end of the total
experimental procedure, serum was obtained from each group of
mice. The concentration of IgE in mice serum was measured using
ELISA. Values represent the means £ SEM of 7 mice.
Normal : Normal C57BL/6 mice.
NR | : Normal C57BL/6 mice and oral administration of NR extract.
control : OVA-induced asthma model mice.
NRIl : OVA inhalation and oral administration of NR extract.
* 1 X0.05, ** 1 X0.01 compared to control group.

3. ¥ Nz uX= 9F

H AEZ W Gr-1"/CD11b" AIZ 4= AXEY NRI T
oA A9l o]z} §190E, OVA-NRI L& AALET 271
8tglort OVA—Controloll H3] ZAstRL(Fig. 3-A)),
CCR3" MEZHE=AAET NRIZOA AL AGol7h (i
OVA-NRI #& AHArzZETH 2715921 OVA—Controlo
vl3)] ZastAch(Fig. 3-B.). E3 NESE AATT NRI
oA AL zpol7t YA, OVA- NR]IiL% ALEY 5
7FetR eyt OVA—Controlo]  H]3| 743t 3(Fig. 3—C.)
CD3e"/CD69" MEZEsE= FAEY NRIZAA A9 zpojzt
AL, OVA-NR I 2-& AyTEY SIS
OVA—Controlo| H]3j| Zr238ttk(Fig, 3-D.).
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Fig. 3. Effect of NR extract on CD3 and CD19 cell number in OVA—-induced asthmatic mouse lung. C57BL/6 mice were injected, inhaled
and sprayed with OVA for 12 weeks (3times a week). The mice in the prophylaxis/ treatment group were treated with NR extract for the
later 8weeks (3times /week). At the end of the experiment, the mice lungs were removed and analyzed by flow cytometer. The numbers
of CD3+/CD19+ cells and CD194cells were measured.

Normal : Normal C57BL/6 mice.

NR | : Normal C57BL/6 mice and oral administration of NR extract,

Control : OVA=induced asthma model mice.

NRIl : OVA inhalation and oral administration of NR extract.
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Fig. 4. Histological analysis of lung sections from mice.

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12weeks (3times a week). The mice in the prophylaxis/treatment group
were treated with NR extract for the later 8weeks(3times /week). Tissues were sliced and embedded in paraffin, and 6um sections were
stained with masson's trichrome (blue : collagen)

. Normal : Normal C57BL/6 mice.

NR | : Normal C57BL/6 mice and oral administration of NR extract

. Control : OVA—=induced asthma model mice.

. NRIl : OVA inhalation and oral administration of NR extract
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IL-5, IL-13 59 Aogt Aoz faEEs 7|31 Hdtg
T ARG, SAE 2SS VERNeS 2
ek gE 2714 HA9 Y ERE fUshe 9ol H
o, E3t 7|#AeE 9@ GSuAEIR oA S|y
leukotriens 59 EH|E of7|sh= Aoz U4FHA it
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| o8] AR Aol I BHEE TSt A4t
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AARE EX%T), IgE= F2 IL-4, IL-13, [FN—y o] <3|
ZAE D vPAEY SH7|F NEREHY 33 At
|2 AZEY 5 54 ofISES EHEeEA 4
gk HSAAE dov)A EE dFH 2] HgoA Fatt 8
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B Ay Axl Hol|A [L-4, IL-5, IL-13, IgE2] level
< 2A3% A3 AT NRIZEL A9 o7t 9,
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28 ch(Fig. 1).
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