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Immuno Modulatory Effect of Astragali Radix on OVA Induced
Allergic Mouse Model

Hee Kang, Yoon Bum Kim', Kyoo Seok Ahn*

Department of Oriental Medicine, Kyunghee University,
1: Department of Opthalmotolaryngology & Dermatology, College of Oriental Medicine, Kyunghee University

Astragali Radix(AR), is a popular tonic herb prescribed for “insufficient qi” in Korea, Japan and China. The
present study examined the effect of AR ethanol extract on ovalubumin induced allergic mouse model. AR

administration reduced levels of IFN-gamma,

Interleukin(IL)-4,

IL-5 and total IgE in the OVA induced allergic

inflammation. It also protected the upper airway respiratory epithelium from being damaged by the OVA induced
inflammation. Taken together, our results showed that the use of AR alone proved to down-regulate Th1 and Th2
cytokine production and play a protective role in tissue damage in allergic disease.

Key words : Astragali Radix, allergy, IL-4, IFN -y

A8

A2 geid Agk dhdo] M FE53k AeH ME=9
AP Z 1L 30%9 2okEo] deiAMIY, dUeiAldutd, e
A4, e olEn IRE e FHUEE A5 RAQE Hily
et 18 ulvkgel &5k driNs Aot W=, ok,
Skt 2718 B3 de Sl 94 %E%r/}. oleig A&
&Holell E0]8Q1 Immunoglobulin E(IgE)2h= SIAE WEA B
=0 0] Al mast cello]L} basophil®] FEHel e FERH S}
Zelkslol ol MEY @Ay g goun) IgBel B 1
& T helper cell (Thl cell) @} 28 T helper cell (Th2 cell)2] £+
8O 015 A Th2 cello] BEOW 01 M7} BHlgH= A}

o|E7R1E0] IgE FEE X5V mEolh.

(H - Wah) olMe "REE, Mooth RELZHE M
RLERA W Tolgh Sl TR 5717 MEE 7He WA &

-
-t DRI

gh= St wekd gelol] 9g YBRIEE

dELE SE7ol Wi Fukshct SHISflA] Hol wishe T2

ol A2 ER7V} 618 Zol28 geiAl Ao UYL &
*LAATE  ObA, A2A] 8715 1 Asivaln el Tue Helsad
- E-mail : ahnks@khu.ac.kr, - Tel : 02-961-0335
SRS 2005/03/30 - 4 : 2005/05/02 - KHEH : 2005/06/03

- 612 -

£g 7|BE0E S ¥ 5 it

)= NEHOE MRoKE tER ckZoln] ol2H @
FEHA HELIGIE EES 7T QoA RER Q18 Yul
ol 3153 S5 R} oklo] A7) EEEd 283, 24
HOZ )= rl2 SHESY 3 Ueix] B2 AEok=n B
o] 51 Uk oA 717} BEQ BEU/ES geiA 2
sloj B8 GIE VAT U0l ABEHORE FYHIUC

717} WA plAlE

e oel 7R HAEAET
3 uF AZNHS

ZMS T celloll Az & anti-CD3/anti-CD28E
A=SRE w142 SEAL Y e A o] E7451AL Bl 2
[FN-gammat ZASIQCtL HASHROH 718 A8 378
&3} npR Aol A in vivoR &E anti-CD3 antibodyE ol&3}0]
T cellS A}2519S w HA] EHY| L4 571610 IFNgE 24
28KTHL HAEU. E3 7] 255U FTRAT
ovalbumin(OVA) O & ZHAIg ul2A 9] activated B cell B &2
7HelE A 288 &4 3} IFN-goll 98l #x = 1gG2a
3l e ol&s & anti-CD3/CD28E A}=3}
FN-go} IL-47} 25 ZAgiicty Basict”.
2 dolMs 87 g2 ATEASIEA Al
OVASE ulRLolA LeiA] = wf €& IgES} Thl
cell & Th2 celld] H3E SO e ENE I

= TAA

b

ol

EEhu|

L=
Pé‘l

&7
=
o,

(@)
=
3

.
X

9
Q
=1

H}

=

2z

'_‘OQ}



2719 YEAl HIY SEUE] e HYEE F

7ol olof Hisk= Biort.

Am R OEH

1. ME
) 52
= 48] ASE LBE F= 45 859 BALB/c £ 1}

Al FRUSIECE UFALES B2 AS
o, 12A17) drol HEt|Eg FUoH
b

Z} 4 (Normal), thE T (Control), E71EAA(AR)CE BE

18 871 BRUORISZEE 7918 6dT
olr} BUBE AUAIEIE 018510 %ol BET £&5L

Holuh & ATES THA 80%, 90%, 100% o 8ol &
 FR JBAS 60TM PUEE = BAAES

Fetal Bovine Serum(FBS)2} OVA (grade V)= SigmaoilA]
T3l 21 antibiotic-antimycotic?} RPMI 16402 Invitrogen
Life TechnologyolAl F@I3I%iCt. IL-4, IL-5, IFN-g % total
IgEQ] ELISA &Hoi A}g%# OPT EIA set= BD Pharmingenoi]
Al Q16193 O Biotin NHS: Vector Laboratoriesoll A Q151
Py

2. W
1) A% £

SlekAlli= phosphate buffered saline (PBS)oll 1.25g/kgol &
TE a0 A 2897 MY ATFA it S8 thET
2 59| PBSE Soi5ICE AlOH)9 PBSE SHOE 42
ol 01%9] OVAE €2 5 48 Alah1g, 7Y, 149H 52
Holl Foisi] 26 em Z4ht2 PBSE BZulol]l Foi6}

rt B2 KU A% tE BARY 15Y § 797 BAT
X

UIRAE NFAIT & JANEsid gde AEst & S
AlZTh 2ddEelslel EEHE Belst & 20T HAESIHCL
3) E5ME = 5F

Hygko| golg Sulo| ol HolER] & wedgert HE5]
TE TUSt & AXsIh ARARD SEl0]Z2E methanolo]]
Z153) &A so] LHB & Wright- Giesma &%o] 1527}
YGABINTE TUEES 00 E el ed JAZE 5749 A
OFg ot = Z+ AotofA] 10070S] WEFE countingdt £ 1
oA TET H $4HTY £AE FHIINC
4) SEXIRA Y H&E staining

U AE AR & U]ARZAE W] 10% formalinol] 244]

7V ZABISEC 18 % 13% formic acidol] 244] 7} decalcification

)

SHAL}. 18 paraffin embeddings Q81 BEHEE sectiondhF
)=}

stainingE 31
5) iz E 2Rl i)

HIZS MFEHE] H&E5l 10% FBS, 1% antibiotic-
antimycotico] 8H2%F RPMI-16402.2 A& GI2T) Micro slide
glassZ B1AS 24 O70 = 0.40 im nylon cell strainerZ o1}
BI%ATt 1000 rpm, 1027} A4 E2ISH & RBC lysis buffer2 &
& TIBINIEt 28] A4ES & U|[ZMEZE trypan blue
exclusionol] MEES BT T seedingdtiT)

6) A% wok

24 well plateo) BIZMEE 5%10° cells/mlE seedingdt &
OVA ( 1mg/nd)3} 8 72417 37°C, 5% CO; incubatorol] BiQ}
31Ut Cell harvestE: ¢+ AEUS AJEDE -20To] H#
SISt

7) ELISA 9} S 0|88} IgE, cytokine 573

96 well plate®] Z} welloll capture antibodyE 4TofA]
overnight O F coatings}IC}. OVA-specific IgEE oAl
capture IgE antibody(2ug/m¢)E wellol] coatingslirt 10% FBS
7} g5 PBSE 200u/well® W1 I1A7F 20l & A
blocking&13iCt. 33] washingdlo] blocking bufferE K9] A
78t & standard IgE, standard cytokinel} MEZE Hgef 3|4
gl 100 w4 BFsH] 2417 420 F;UCE 53] washing®
IgES} TL4, TL-5, IFN-goll th$t biotinylated detection antibody@}
aviding 100 A 2335Hg 1417 A20) FRICt Biotinylated
OVAZ Biotin N hydroxysuccinimide ester-Water Solublei}
OVAE 285l & F44510] A ZSHE AM83IRIct. 73] washing®
TMB substrate reagent 100 4 E 718HE 30820] ALiA] IM HiS04
50 wE H715I3 ) Microplate reader (Molecular Devices, US)
2 T}a 450-570 nmof|A] optical densityS ZA3I4CE

8) B7E4
e BAUCE FAISKRI2H SPSS 11.02 o] &351d
student T test®2 AT}

o o
oo
) TE

I

7] 4F FEN F7RE7I OVACE YEAE Fet vt
Ol EHO] total IgER} OVA-specific IgE

Total IgEQ} OVA-specific IgE= 287} SHokg HFRAE
meAg HEAEsld @8 €8E 7L ELISAd 9 58
BIAC) Blekg TSt npRA9) total [gEE= tHZE ol HIGH
OLEQUH 2451 Total IgES] 2P VS 400842 54
gl E8Fe W YT HEHA UL RS
18765.96 + 2562.17 ng/mlo|Q 1 EV1E S 2 14218.09 +
490752 ng/miZ 25% ZASHICHFig. 1). OVA-specific IgEE=
O.D.(Optical Density)gto] &bt 0068 + 0.024= 9] HE
FIA YO thEFS 0538 + 0.02291 1 87|Fd+ 0511 ¢+
00890 TTrpAl HElsh Zhie BEEX SUYTHFg. 2).
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Fig. 1. Effect of in vivo administration of AR on serum IgE levels.
All mice were intraperitoneally immunized with OVA on days 0, 7, 14, and

subsequently inoculated intranasally with OVA from days 21 to 28. The mice were
orally administered with AR or PBS (Normal and Control) from days 0 to 27 and
serum was obtained on day 28. The levels of total IgE are calculated by reference
to standard curves of purified mouse IgE. Each value represents the mean *SD

of 5 animals * P (0.05.

Fig. 2. The methods are descnbed |n Fig.1. The levels of
OVA-specific IgE are expressed as the optical density at 450-570.
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2. &7 42 &N HFR07I OVASE UHAE =
22 HIAAIE Y] cytokine EHlol H]X]E
OVACZ Ziah u}OAE 7 /\}/\171
Al{F OVAQE AF=F3led 1
18 ATRors el Aol £kl
Bisicth o A9 dZol HA ¢
IFN-g= 627599 + 744.39 pg/mi, ]L-4h 264.00 + 70.77 pg/m1
IL-5= 1528.02 = 509.19 pg/mi 0] L} BV|FAF9] A2
IFN-gi= 3153.68 + 312.70 pg/ml, IL-4= 139.61 + 97.21 pg/ml,
IL-5= 73346 + 31318 pg/mlolQUCHFig. 3. A-C).
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Fig. 3. Effect of in vivo AR administration on cytokine production in
spleen cell culture. All mice were intraperitoneally immunized with OVA on days
0, 7. 14, and subsequently inoculated intranasally with OVA from days 21 to 28
The mice were orally administered with AR or PBS (Normal and Control) from days
0 to 27. Spleen cells were oblained from day 28 and cultured in the presence o:
OVA. The levels of each cytokine are calculated by reference to standard curves
of recombinant standard mouse cytokine. Each value represents the mean *ST

of 5 animals. = P <005, * P <0.001
3. 87 9B £39 AFE017) OVACR UBiNE 3 nl
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Fig. 4. The number of neutrophils in the OVA induced allergic
mouse. The values are expressed as means + SD.
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H&E stainings 9F H|Z :59:
cilia7} & HEF A 13 }EH

el UHQZ:E DHE—EOH Blof cilia7t 2 HESES &

Cl(Fig. 5. A-C).

A. Normal

B. Control

Fig. 5. Comparison of the upper airway respiratory epithelium from
OVA induced allergic mice by H&E staining. A Section from normal
mouse, showing well-kept cilia. B: Section from control mouse showing 10ss of cilia
and enlarged glands and vessels, C: Section from AR treated mouse showing
relatively well-kept clia and glands. 400x magnification.
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2R HH olE M ZolA] BuEo] YofLt histamine 2 lipid
derivative7}
contraction 0] AUT?. E3 Th2 celli eosinophil,
basophil, monocyte7} 2] 714 cytokine ¥ chemokine& #H|
ShHA] =4 Rl g5e Y2t 55| Th2 cell2 S A
AlEZE dendrtic cellofl 9J5) g gzl UBiA] @50l THY S
TS SoftY. Ee tlE Th2 AlEFRIR IL50) 93
eosinophil 4410] £71811 40| AHE]H 0] E eosinophil
2 MBP, toxic basic protein, leukotriene, platelet-activating
factor & THEAUA dE= JHAIICE

J24ut Thl cell?} Th2 cell9] Bg OF QI8 Th2 Alo]&
71019 Ao T T Hol dHXY 712 Heldyoltt g4
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glo] Vel et SE AEolLt ¢lat Aozl Thi cell #3t
EFLoke IL-12 BAE sl Th2 gF dhgoht d8iA &4
orshAl7l BIEC] Yo, T utoll LBiA XIEE st ¢
HEZ  allergeng  WIHHCOE LEFAJIE specific
immunotherapy(SIT)L} oluliz4t wigE tlE2A 9= short
allergen peptideE AMESICEZN YEiA| 7 IS E Holkr]
£ GHE 7IthokL 12} 015 94| anaphylaxisit AHZ2 IgE
antibody =& 4 Urt= REHES R /2™ adjuvant@F
AEE = aluminium salts AR 7F Z2@E8 Th2 FEA0)171% 6F
P w3k Th2 cytokine®! 1L-4, IL-5, IL-13€ blockingsh= =
Z So] AYECE dF SolLt olF whlFol tigt ~EA 7L
BI7HA oldk EABP) ol HEAY Zike obE nIEsh

HHlx]lo] vasodilation, edema, smooth muscle
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IgES} Z}EE Aolighs anti-IgE X g+ wR 17tol7] i
[} 2R AL gz

deiA ZEe] ey g wAsks ARl okE 7] 7
Hpoll %ﬂé}ﬂ o] dAl &3] AEHe AEHE Sde &
25k Aol Zkx]o} 38] 2~ElRIA, leukotriene receptor ZE}

=
A, e AH ]EOI‘: HAo] QEsH= AFoltk?. olzg oF
2 g@aMzEY &7 thEnE JduAE Akl &E
2 771 ulEol Floll ZEEALL 28 T cellZ Edloh=
HE ﬂ"/"@}% eHE 0l Tkl I L&A Aojgk & 4 ATk

YEC T SEFE ghaREo INER
FUA Gfol] thet 771 Bol WHEUE=
ol olE2 EF &4 2slul ohlgt mies A8 A3 EEY
IgEE Wojg] 1L IL- Q@%E £HZ01E HHTRES oA
B RO B3 FALUAA DA,

71 Qi BlEo] mie BYRAEHA AlExs HEAS
BHISE QP I et &3] YR SolA WEAZE A= 6}
a3 o] Meoll M Bol YeX L QTP SR B
AR 2719 W4 Y EBEE2  Asparagine, calycosm,

cycloastragenol,

rSl rE o

1

astragalosides,  betaine,  kumatakenin,
glucuronic acid, B-sitosterol, soyasaponin, formononetin,

astraisoflavan £0|0d A& IAS A1 A, WEH] TIg)1 MEH
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