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The Effects of Sinapis Semen, Raphani Semen, and mixture decoction on the
Asthmatic Mouse Model

Chang—Min Kiml#, Young Cheol Leel, Jang—Cheon Lee?

1 : College of Korean Medicine, Sangji University 2 : School of Korean Medicine, Pusan National University

ABSTRACT

Objectives To clarify the possible effects of Sinapis Semen and Raphani Semen on the development of
pulmonary eosinophilic inflammation in a asthmatic mouse model,

Methods :
We investigated the effect of Sinapis Semen and Raphani Semen on airway hyperresponsiveness, eosinophiic
infitratio, immune cell phenotype, The2 cytokine product, and OVA—spedific IgE production,

Results : Total lung cells, eosinophils, and lung leukocytes, OVA specific IgE levels, and Th 2cytokine levels
such as IL-5, IL—13, IL—17, TNF-alpha, and eotaxin in BALF were reduced compared with those of OVA
sensitized asthma mice (control). The absolute numbers of CD3", CD3"/CD69", CD3 /CCR3", CD4+, CcDs”,
Gr—17/CD11b", B2207/CD22°, B220*/IgE" cells in lung tissiues significantly reduced compared to those of
control, Specially total lung cells in BALF and the absolute number of CD3*/CD69" and, B220"/IgE’ cells in
lung tissiue effectively reduced in Sinapis Semen plus Raphani Semen compared to those of Sinapis Semen and
Raphani Semen,

BALBav/c mice were sensitized to OVA followed intratracheally and by aerosol allergene challenges.

Conclusions : These results indicate that Sinapis Semen plus Raphani Semen has deep inhibitory effects on
airway inflammation and hyperresponsiveness in asmatic mouse model and also has effect of suppression of
IL-5, IL—13, IL-17, OVA specific IgE production in BALF. The results verified that Sinapis Semen, Raphani
Semen, and Sinapis Semen plus Raphani Semen could act as a immunomodulator which possess anti—inflammatory

and anti—asthmatic property by modulating the relationship of Th1l/Th2 cytokine imbalance,
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o]S W wigorRe| tigt Wedsky Al o] 7] 2 g4
azto] Tt AYE L wjujg Aol

oo ® A= EHFTe HHT U T oujgeREel A4
oA EFS gobry] $Iste, Balb/c AFlell OVAR L=
714 HAL gt & Z|@EEZAAY  (Bronchoalveolar
lavage fluid : BALF)o| &A5t= Z NZ49 TNF—« ,
IL-5, IL—-13, IL—17, eotaxin, OVA specific IgE #H|F
9 w220 x9 CD3, CD4, CD8, CCR3, B220, CD11b,
CD22, CD69, Gr—1& Idst= ANz ¥skE #Esty
o4 Qe ATE A7l Busts Hiot),

A2 9 Py

1. A&

1) A2k & 7)7]

(1) Aok

2 A A Ak diethylpyrocarbonate (DEPC),
3 - 4 , 5 — d i m e t h y I -
thiazol—2, 5—carboxymethoxyphenyl—2,4—sulfophenyl—2

(MTS), 2,7,—dichlorodihydrofluorescin
diacettate (DCFH—DA), complete adjuvent, chloroform,
collagenase, RPMI—-1640 v, isopropanol, ZE1LE
N (RBC lysis solution), ethidium bromide (EtBr),
dulbecco's buffered (D—PBS),
formaldehyde, lamide, magnesium chloride (MgCly)=
Sigma A} (U.S.A) AES AMSsIEoH, LEoldH (fetal
bovine serum, FBS)& Hyclone A} (Logan, U.S.A) A&L,
anti—-CD3-PE(phycoerythrin),
anti—CD4—FITC(fluoresceinated
anti—Gr1-PE, anti—CD8—FITC, anti—CD25—PE,
anti—CD28—-PE, anti—CD11b—FITC, anti—IgE—FITC
anti—-B220—PE, anti—CD69—FITC, propidium iodide (PI)
9} RNasex= Pharmingen A} (Torreyana, U.S.A) A|EZZ,
rIL-3, rIL-5= R & D system ji (Minneapolis, U.S.A)
AEE AHgstged, 7|t gyt Ak EF A9RS ARESt

k.

H—tetrazolim

phosphate saline

isothiocyanate),

@ 7171

2 AF AgH 77le 8¥95E7] (W&, Korea),
rotary vaccum evaporator (Biichi B—480, Switzerland),
freeze dryer (EYELA FDU-540, Japan), CO incubator
(Forma scientific Co., U.S.A), clean bench (Vision
scientific Co., Korea), autoclave (Sanyo, Japan),
(Gilson, water bath
scientific Co., Korea), vortex mixer (Vision scientific
Co., Korea),

(Sigma,

micro—pipet France), (Vision

spectrophotometer (Shimazue, Japan),
U.S.A),

Japan), thermocycler system (MWG Biotech., Germany),

centrifuge deep—freezer (Sanyo,
ice—maker (Vision scientific Co., Korea), homogenizer
(OMNI, U.S.A), plate shaker (Lab—Line, U.S.A), SAE
B247] (FACScan, BD Biosciences) @ ELISA reader

(Molecular Devices, U.S.A) 52 AREst4c).

2) ot

Ao A" WNK(Sinapis alba 1.9 453t it o
5} SAZ} sttt), YEAH Raphanus sativus L, B= 7|€F 5
& g9 o2 fT-, o5t RS 3tk )= AT T GAIs)
o ARG

3 =

FE2 Q] 5599 Balb/c mouse 457 (F)UiEht
ol IA(FE AN FFEol AY FA7kR] nFPAR(F
A BH7E ARt B $H3] TFcka, AL 22+
2CE A8 23Y 7F AU HSAZ F Ao
AMSSHTE AREES AT, dRe, Ao ,
72 sute¥e wigstah diRaat AgEse JdRye
2 XS fEstgy, AATES PBS W FAE SYAF

4) N=o| =&

WA, UEA 2 F efEeRE 2 200 gl 4 2 RS
2,000 mE 715t ¥ G FE7|0)A 3N &8 de
Agde F oAugt & A FRAAR FE3gon, o
£ A 52 A=27)E o83l & Azt ARE WE
Atk oleh Zo] whE WUfRN(24.1g. € 12.1%), YEA}
(26.3g, =& 13.2%), WA} YE2} wjdetE(22.4g, &
11.272)E 9% (-84T) EHslHA Ast 52 3|45}
gt

b

2. ¥y

1) 7[2X| A MF mE

500 ug/mle] YdE9 (OVA, chicken egg ovalbumin;
Grade IV)@} 10% (w/v) aluminum potassium sulfate
(Alum: Sigma)E PBSZ &3t & Z3sict, o] EES
10 N NaOHZ pHE 6,52 Z2Asto] ArLo]A 1A7F H¢t
WAEt 750 x g oA SR B dAEEET o
OVA/Alum FJAEC FHRTE 7ot Al o= §agt
% 100 ug OVAE 0.2 mlZ RAsI BU=Z FASHY

AAREE AT, o)F 7R heAE ulHE & e



WA U W g okge] WA B mde] ofe mw 17

¥ (500 ug/ml) 100 WE 7|EECIGT 3FARE 257
£ ol§3to] 2.5 mg/ml FARH FAL FTo| 3024 2
Fol 334 67 B vIF R 7R FYNLE

2) Nz9e| &+ £0

OVA/AlumZ A4 & A71% 35 AEE #97/82H200,
400 mg/kg), WEAH200, 400 mg/kg), L= F ufFer
E(200, 400 mg/kg)E AFY 53] AT T At o
2ol R4S 5% 475 9. £ FgEre
2 1FYo] 33 HYIAAI¢l cyclosporin A (CsA, 20
mg/kg)E 857t BAFAL stk

3) BALF, o 22| ¥ &4

8FT 7|TA AL upeA9] oA EAHE HHd & EH
S Rste HEAFAoREE ANzE 2] Y8
10% FBS/DMEM HjFd] 1mlS Y& FA|E 7]3A]of
YAZIaL Fog JFol uHdt & 33 &% AA 2T F
ACK 8H& 37CAA 5& 5t Aste HELE &aAl7]
I thA] HiRIE ANIAHE £ 0.04% trypan blueE2 M3 &
AZFE 233t Eel" BALF AIZE 1000 rpmoilA]
587 YAEES & &ato|l=E AXxslY Diff-Quick £
(Baxter Healthcare, Miami, FL)& ©o]-&3}e] GMst % 3
8+ n] (400 X, Nikon, japan)2® HTEstY TAF $F
S35ttt oA HE FEst FAE S8 & HxAE
ZA AHEs 2% FBS7F E3E RPMI 1640 iAo 1
mg/ml® collagenase IVE 713t &9 3 ml2 37C, A&
il A 308 Bt 53 ol AL Haste] HAMEE
223t H cell strainer 2 ZZ o} ELES AT F A
plas g i

4) PerH Zt 82 S5t HVis &8

by Folzel slvls AAE fsto] WA AEE|S
H(Whole body plethysmograph, model Biosystem XA;
Buxco Electronics Inc, Troy, New York, USA)S ©o|-&3}
o delER] o3t 7= FFS FUste =g #yl v
< &35ttt PenH -2 thad &2 F4)o 9sto] &4
srsict,
Penh = Pause X PEF/PIF,
Pause = (Te—Tr)/Tr (PIF, peak inspiratory flow; PEF: peak
expiratory flow; Te, expiratory time;Tr, relaxation time),

HeE ¥-39 S JF: SYUATIL 30E F mhes
7b A7t =Y dE S 387 SYPAFIL 18 AR
gk 3o 1087 AZ9E 3t Y dolets 10 HE 2
2 A5 st yehdie, 2 A= giY ¥ 5-6&
Bt H2PGs doleE st Aatoltt, HElEdL 3.125
mg/mlolA 50 mg/ml 7HA] =& Z7181HA PenH #2
ZHstart

5) ®AMIZ 2A

HzZo2RE ZI AN A7HA] AEZzaH A=
of Higt FAE olg3tgon], WAFMLr] st 2-5x10°
N=z2 243l A 4589 (1% FBS, 0.01% NaNs7f

Z3hE QA $E8, pH 74922 13| AHFA olE
FITC =+ PE ¥FEZo] A&HE CD3, CD4, CD8, CD22,
CCR3, CD1la, CD11b, Gr—1, B220, IgES2] A= A=
o 73te] 4TCAlA 4087 ¥HSAIFIR, BN dFgdeE 2
3 AFgt & AZad x50 HHE FAZEYVE 24

soact,

6) ELISA £

upeAofx BEjgt wZAFYT GHA Eotaxin, IL-5,
IL-7, IgE (Endogen, USA) ¥ IL-13 (R&D system)=
£43t7] Y3 ELISA kitE ©]83t3ith.
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8) EAIEA

st AlgozHE A& A= meantstandard error
2 718393, F94 HFL Student's T-test BALYHS
o|-§ste] AR

2 3

1. PenH 3 SAY ¥ FF] v|X&= IF

71 AIRkgS] oA ams gRIsky] ¢t PenHib&
73t A3 OVAE Fosir] g2 AAktol vls] OVAR I+
ZFAZ1 g279] PenHgto] WeREd skof H|E sty F7t
Hgon, 185 (400 mg/kg)®l SA, RSet 187k W&
FEojfo| A PenHgto] dizo] vlgte] @A A=t
(Fig. 1).

PenH walue
=

3125 625 125 25 50 (Methacholine mgiml)

Fig. 1. Effects of SA, RS and SA+RS on methacholine—induced
airway hyperresponsiveness in OVA-induced asthma mice. PenH
was measured in a Buxco box, as previously described(in
Maerials and methods). Comparisons between control and test
groups were analyzed using Student's T—test. (*p ¢ 0.05, **p (
0.01, ***p <0.001).

SA: OVA + SA(400 mg/kg), OVA + SA(200 mg/kg), RS: OVA +
RS(400 mg/kg), OVA + RS(200 mg/kg), SA+RS: OVA +
SA+RS(400 mg/kg), OVA + SA+RS(200 mg/kg)
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2. WFF 2 HZAZAN A HAZ FF

1) HS2F 2 HE MIZMHBALF)OIAS] ZHEMIZo]| O]
A= Het

W FFo AN H|Ele] OVAR A7 diRFolA
o RAE F7IsIen AE3F(200 mg/kg)d L-ETF(400
mg/kg)®] SA, RS ¥ HWEAZNA 2% A4 A T
2= HFig. 2A).

Z AZ = A4l Hgty OVAR AT diz<to
/\1 FBHA S7tEIR e, Ag 9 188Fe] SA, RS 1§

I e BAPA BE o4 A A EIME} E3] 11§
ZFol SA, RS Foiof vlste] 187Fe] BHE ToFolA F
o4 Je F HAEZS AAE BT £ JAAKFig. 2B).

ZF WL L= OVAR A7 gizgodA dA3] 571
ol glon, AL BHE TS AL SA, RS 181
i’ﬁ%* HE FEooA Fo4 A HAEATHEFig. 20).

% 34 S BT HiEtY OVAE AT gzt
°ﬂ/‘1 FeIsHAl S7HEleH, SA, RS 181 ¥E Foi
A BE ZAENR, E35] 1189400 mg/kg) BHE FoT
a5 HcH(Fig. 2D).

o - M ow o= ¢ ®

Total Lung cells(>10%)

N Con Ceh SA SA RS RS (SARS)
N ConCsh §4 54 BS FS (SA+RS) 400 200 40 200 400 200

400 200 400 200 400 200

—_— " (mgkg po. mjection)
(mgkg, p.o. infection)

Total leukocytes in BALF (>10%)
e T O A ]

Eosinophils in BALF

04
N ConCsh SA SA RS RS (SA4RS)
400 700 400 200 400 200

(mghkg, p.o. injection)

H Con Csk 5A SA& RS RS (SA+RD)
400 200 400 200 400 200

" (mgke po. njection)

Fig. 2. Effect of SA, RS and SA + RS on lung weight (A), total
cels (B), Eosinophiles (C), and Leucocytes (D) in BALF in
OVA-induced asthma mice.

Balb/c mice were injected, inhaled and sprayed with OVA three
times a week for 8 weeks for asthma induction. One experimental
group was treated with extract of SA, RS and SA+RS for the later
8 weeks., At the end of the experiment, the mouse lungs were
dissected out and weighted. The results are expressed the mean
+ SEM. (N=5). Comparisons between control and test groups
were analyzed using Student's T—test. (**p ¢ 0.01, **p ¢ 0.001)
N: Normal Balb/c mice, Con: Ovaloumin inhalation (control), SA:
OVA + SA(400 mg/kg), OVA + SA(200 mg/kg), RS: OVA +
RS(400 mg/kg), OVA + RS(200 mg/kg), SA+RS: OVA +
SA+RS(400 mg/kg), OVA + SA+RS(200 mg/kg)

3. HzF A FAEZ FFFEA
T*ﬂi?l CD3" MlZSE AAFOIA 6,942.1(x 1021 Bt
HAL U3 hrFoA Y AESE 33,9+2.6(x10%)

2 9oy 9t ZJl= By (p<0.001). SA, RS 18x
He EoZo D3 MESE Z7F 18.4+0.1(x 10" (SA
400 mg/kg), 16.6+4.0(x10)(SA 200 mg/kg),
17.140.9(x 109(RS 400 mg/kg), 22.6+1.6(x10HRS
200 mg/kg), 13.4+2.0(x10M(SA+RS 400 mg/ke).
15.6+3.5(x 109 (SA+RS 200 mg/kg)2 thZZo| Hl3)] &
ol A A= ATHFig. 3A).

CD3"/CDB9"Ql B4 T MESE OVAE FoJsix] @2
AAFZOIA 0.7940.1(x 10 ¥HA, o)A 9] AEHFE
16.58+0.4(x 10Y2 #94 & 2712 24 (p<0.001).
SA, RS 181 ¥ FoF CD3'/CDY" AZ4= Zzt
4.89+1.0(x10%(SA 400 mg/kg), 5.37+1.1(x10")(SA 200
mg/kg), 6.71+0,5(x10)(RS 400 mg/kg), 7.17+0,7(x10")(RS
200 mg/kg), 2.97+0.6(x10)(SA+RS 400 mg/kg),
6.34+0.4(x 10)(SA+RS 200 mg/kg)Z tiZZo] H|3] <
A HAEHAH E3] 18] SA, RSOl Hlste] 1§
o] HeTorl fo4 9= UAE EHch(Fig. 3B).

CD3™/CCR3'¢l AZS= Xg}zﬁkﬂ]/\i 1.040.2(x 10%¢1
Hhy gRZoOAY AESE 10.77+0.5(x 1008 994

L =712 29 (p<o. 001) SA, RS 183 #HE Edz
©] CD3/CCR3"¢l M|ZS ZkzF 1,.93+0.3(x 10%)(SA 400
mg/kg), 2.2340.2(x10)(SA 200 mg/kg), 3.06+1.5(x10) (RS
400 mg/kg), 4.86+0.9(x10MRS 200 mg/ke).
1.7740,7(x10"(SA+RS 400 mg/kg), 2.38+0,1(x10")(SA+RS
200 mg/kg)2 TR BlE| BE FolA FoA A Hh

ck(Fig. 30).

cD4 ol Bz T NESE FATINA 6.1+1.4(x10H¢
HhE, iRl A Y] HESE 52+0.7(x 102 @A 57}
gith SA, RS I3 g FojFo CD4'Y BR T A=
2 7171 11.243.5(x 10")(SA 400 mg/kg), 11.1+2.6(x10")(SA
200 mg/kg), 12.8+2.2(x10%@RS 400 mg/kg),
16.84+1.1(x 109(RS 200 mg/kg), 9.8+0.9(x 10)(SA+RS
400 mg/kg), 10.0+1.4(x10"(SA+RS 200 mg/kg)Z i
Z2o) Blg) BE Tl F4 A Fa=UHFig. 3D).
CD8'Ql NJZEA T HESE AAZA 1.45+0.4(x10%
ol whd, tRFoA e HZSE 5.33+0.4(x 1002 F94
JE= 72 BTk (p<0.001). SA, RS 11 W EoF
o] CD8"Ql AZEA T MESLE 242 2.05+0,.3(x 10%)(SA
400 mg/kg), 1.87+0.8(x10%(SA 200 mg/kg),
2.184+0.5(x10"(RS 400 mg/kg), 1.7940.3(x10*(RS
200 mg/kg), 1.28+0.2(x10M(SA+RS 400 mg/ke).
1.95+0.6(x 109(SA+RS 200 mg/kg)@ tiZo] Hl3 =
£ oA o4 A A= UHFig. 3E).

Gr—-17/CD11b*Ql MES AARLoA 1.35+0.2(x 10%
ol wh, tjRFolHY] MESE 14.16+4.1(x 1002 £
A = F7HE BT (p<0.001). SA, RS 181 @& &
29 Gr-17/CD11b" AZESE Zkz 4,15+1.1(x 10%)(SA
400  mg/kg), 6.16+2.8(x10H(SA 200  mg/kg),
4.40+0.7(x10)(RS 400 mg/kg), 6.96+2.2(x10%(RS
200 mg/kg), 3.47+0.4(x10)(SA+RS 400 mg/ke).
5.09+1.3(x 109(SA+RS 200 mg/kg)E AL SA, RS
oliE F94 de TAVE Holx ggton, AHgFo
SA+RSTOIAE FIHIA Tarstant. BE 18 Fold

-0,
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oA FolA Al HAEATHFig. 3F).

B2207/CD227Q1 B A|Z4t AAakEelA 0,25+0.0(x 10"
ol whH, HALS §uIsh ol Q] AESE 4,35+0,4(x 10°)
2 94 d& 37 24 (p<0.001). SA, RS 122
He =oj7ol B220"/CD22" MESE ZzE 1.49+0,3(x 10%)(SA
400  mg/kg), 1.96+0.3(x10)(SA 200 mg/kg),
2.0440.7(x10")(RS 400 mg/kg), 2.53+0.9(x10")(RS
200 mg/kg), 1.34+0.2(x10H(SA+RS 400 mg/ke).
2.03+0.3(x 10" (SA+RS 200 mg/kg)2 tiZZo] vl A
£F9 RSEE A9 BE RN 5943 QA A
SckFig. 3G).

B220"/IgE*¢l B MZESE HAFZAl 0.13+0.1(x 10
o] uhd UlRTo|Ae HESL 4.97+0.2(x10HY2 SoJA
= F7HE 2P (p<0.001). SA, RS 121 HE FEoF
o] B220"/IgE" AMESE ZZF 1.3+0.3(x10")(SA 400
mg/kg), 1.8940.2(x10)(SA 200 mg/kg), 1.15+0.3(x10)([RS
400 mg/kg), 2.840.6(x10H[RS 200 mg/ke).

0.66+0,0(x10%(SA+RS 400 mg/kg), 1.2940.5(x10")(SA+RS
200 mg/kg)Z tiZLol vlg] BE FolA FAA A Ta
ik E3] A& SA, RS H|st HEEAZNN =
=yt 53 1geo SA, RSO H|ste] 1gsfe] WeE
7t o4 e BAE BHch(Fig. 3H).

4

Fig. 3. Effect of SA, RS and SA+RS on absolute number of CD3
(A), CD3%/CD69" (B), CD3/CCR3" (C), CD4™ (D), cD8" (B
Gr—17/CD11b" (F), B220"/CD22%(G), B220"/IgE(H) cell in lung of
OVA-induced asthma mice. Comparisons between control and test
groups were analyzed using Student's T—test. (*p ¢ 0.05, **p (
0.01, ***p <0.001).

N: Normal Balb/c mice, Con: Ovalbumin inhalation (control), SA:
OVA + SA(400 mg/kg), OVA + SA(200 mg/kg), RS: OVA +
RS(400 mg/kg), OVA + RS(200 mg/kg), SA+RS: OVA +
SA+RS(400 mg/kg), OVA + SA+RS(200 mg/kg)

4, ELISA 84

1) BALFLHOIIA Eotaxin, IL-5, IL—13, TNF—alpha %!
IL—17 2A

Eotaxin “g4atell vl3] OVAE &bste] HAIS {84
21 272 BALFYo|lA fosiAl S7k=9dtt, SA, RS ¥
He EojoAe BALFUY eotaxin®] tixFo] vl ZE

A F94d UA FA2EAHFig. 44).

IL-5& AAZo] H|3] OVAS ZH&sle] HAlS 97l
i ze] BALFUOA f-23tA S571= 90tk SA FoE A
oIt BE FoA FAAAUA A ATHFig. 4B).

IL-132 HAE 7R 2 Ao vls] OVAE
7zt HAAE AR 279 BALF WollA f-2lsHA
Z7HE et AE%F RS BodS AQS ZE FollA F94
QA FAEAHFig, 40).

TNF-a + H4& §EA7)A] k2 Aol vls| OVAE
Azete] AAE FIAIR d2FoA foatA F7HE A
TNF-alpha7} Z-&% SA, 1&F RS FooAqt 424
SA A= IcHFig, 4D).

IL-172 HAE FHAF|A] ok A4t H|E] OVAE
2zt HMAE FHAZ di27e] BALFUHOlA 28k
2715 A4 RS ¥ HEEAZE AL BE FojA
a4 A FaEAcKFig. 4E).

OVA specific IgE Eol& A& FHAI7|R] &2 F4L
o Hl3] OVAE et HalE Azl di=F9] BALFY
oA IgE F-E%F°] FsHAl Z7IEA BE oA tizet
o w3 FJA UA TAEAHFig. 4F).

Fig 4. Effect of SA, RS and SA+RS on Eotaxin (A), IL-5 (B), IL—13
(C), TNF—alpha (D), IL—17(E), OVA-IgE (F) levels in BALF in
OVA-induced asthma ice. Cytokines were assayed by ELISA kit
(R&D system). The results are expressed as mean = SEM. (N=5).
Comparisons between control and test groups were analyzed using
Student's T—test (*p ¢ 0.05, **p < 0.01, ***p <0.001).

N: Normal Balb/c mice, Con: Ovalbumin inhalation (control), SA:
OVA + SA(400 mg/kg), OVA + SA(200 mg/kg), RS: OVA +
RS(400 mg/kg), OVA + RS(200 mg/kg), SA+RS: OVA +
SA+RS(400 mg/kg), OVA + SA+RS(200 mg/kg)
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Fig. 5. Effect of SA, RS and SA+RS on histology of lung tissue
(H&E and Masson trichrome staininig) in murine OVA— indued
asthma lung cells. Balb/c mice were injected, inhaled and
sprayed with OVA three a week for 12 weeks for asthma
induction. One experimental group was treated with extract of SA,
RS and SA+RS for the later 8 weeks. At the end of the
experiment, the mice lungs were dissected out and analyzed
histology.

N: Normal Balb/c mice, Con: Ovaloumin inhalation (control), SA:
OVA + SA(400 mg/kg), OVA + SA(200 mg/kg), RS: OVA +
RS(400 mg/kg), OVA + RS(200 mg/kg), SA+RS: OVA +
SA+RS(400 mg/kg), OVA + SA+RS(200 mg/kg).

%

BA AAE 7= wHdZEeR |=rt Fulsdes
W 7R 7|Ee] fZo] WAsle 7| AT SFTY FAYo]
gt Agtoz LA ok 2, GRANE ofF=
71z A2} 7182 BE 283 7129 stdA waets
A 7R azvt 28 2AZ 2 4 Aok vEE A7)En
th, AEAHoz B A ek dy=do] Yclo]
go] wE T Wold g Halo], Tol sATYL T
Nz e, wuEZ, 5977 2 ANz B4st 5
BE HAAA} Tefshs GFA Ao BEAUA, V=
A (Airway  hyperreactivity) @ 71=  #H&(Airway
obstruction)7} 24 W] 243 Aoz dHA Y. &
3], 71BA HZAHAGNE Th2 FZ7] 7% st
e T Qet?,

A4 mdoA BALF AZE d7sls AL M4 wa7)d
o Qo] Fa3 dEoz AT glon, tE g3 o
A AREL Atz OVAR {4E ol 9% il 2
ASL BALFY AlZoA Euj€ct E3t 0|5 Azl HA9
Hel7| el Qo] 2AAQ I si= oz dEA Yo

A7 AFAT | oJetE AL mpEolA VE dE

o

= Yo7l 7 F8% 9Ee "9tk AlZow, Th2

Az oa dAEE A% 9 L-13¢ THSAA ma @

Bl QoI Fat JTL stdrkm el ek,
AP SA, RS @ 3§ Folzo] & 3 £A m)x

L g Avimm, gyl v B (OVA)Y 7 £

7 494 QA F71E%a, SA, RS 2 HE FoFoA:
21z} g FA7E skt ol OVAR fdd 7184 4
Zo

502 A 4% WeNEe] F7ke Balo] gt Ao A
Zsjn, % o|5 opijo] olstel AFAGo] A ROz A
ot

BALFWolA SA, RS ¥ HE& FoFo] F ¥ AEo
o Xe P AmEE, g2 Blste] SA, RS ¥ #H§&
FoZAE foA4 A AZSrE A ol H=RF
W SAE, HZF, dAAE, HYAE 5o EF S AlE
Eo| 7|zl wWol] Ao gAY, 7= E 71#A Y £E
9 HoY Bu] wopg oujgith, M4 djzgollM ZE Wy
A AZE ZFsh= F ¥ NEZSVF S7HERIA, SA, RS
4 HERoiFoA F o NES7F FoA A gagozy
SA, RS 9 ®#§ Fojito] 7|2y FFAE] F7HE A}
I, o] A= o3t A% ¥k JAIshe FEo] e A
o2 Aztdct

BALFWolA SA, RS ¥ H§ FoFo] F W3 o
U Xe P AHEE, H Y NEZRe; FARE S Hol
I 9led, ol ¥ AA AFY T WINES $7t
Z71392-2 ouldit} SA, RS 2 g FooA 494 QL
A dizatel vl WEF7} FAEYEY, ol M 2y
7= W ASAE VM AAIEkIL, o] AlZol %t AF
T3-S JAIsHE 2Hgo] e Aoz AZEH

BALFWoA SA, RS ¥ & Fojio] TATE o u]x]
= 9L AgEd gz vE) FAEH dad AL g
A 2= QYT o] SA, RS ¥ ¥E EojFo] AR =
7hol ogt M4 711 AT g0l U AARITE

GAZ FFEAA CD3'E T AZ BT EA5H= &
HERo|H, CCR3 receptors F2 T3, IAHE, H|THA|
E 9 Th2 AlZoA ZddcH?, #z22 i cD3* M=ELs
AR SA, RS ¥ B8 FoFolA dizFe] v|gte] §9
A A" AL gl & 4 AT

CDE9E T AZE, gRIAE, TAT, TFF ToA Adg
Lo Mz 43t marker2A gEA glem™? T A=
o] z7] @AFE vehly, SAskE SAolA dEEDZ
A4 mdolq sARE Hgol IAZ AEE £ 9tk
CD3%/CD69" AZ42 EBASH Ax}, HA|ZojA SA, RS &
HEE ool FAAIA TaxEUT. S35 nEF BHE

al

Atk

CD3/CCR3'& HAZ & FAT SojA =g,
3] SAREA 7Y A W= SAEe] 43e '
Yslo] Befats oz AR B Ao M 2y 9
23] YoA CD3"/CCR3"& =] H|3] SA, RS ¥ &
EAZANME FoA A TaEHU ol HA wgo] F
835 BAsE AT EEFAo] SA, RS U HE Fo
oA FoA A BAEAISE Qu]dict

CD4" T A== 349} 34 H4] mde] 7jxdo] I
He tiigdd A=Zdd, 4 mdox FrtEth EIL

& K (e




WA U W g okge] WA B mde] ofe mw 21

CD4" Th2 AZE H4L §Estn §AA7]1E HEHS A
2 duA P o] MEEL IL-17& E3 AAst T4
T4 7= 4E2e dosE wb?, B AN cD4’e
ol vl3] SA, RS ¥ HE& FoAZdA= 594 A
FdEarS =g

CD8" T MZ& CD4™ T A= mR7xz2 HA {4t
cytokines?l TL—4, IL—5, IL-13& EH]dl= HoE LA
AP B Aol A o] HlE] SA, RS X #HE Fol
MY 94 & FaE BALFUY IL-59 1L-13 %
29t gaso] glrt,

CD11lbe HAZAY] 33 SAHOA BolFo=R &
A FAHE MEGIFEA W Gr-12 YT EAA
2] Yo Bat Hgo] Bedshy®™ Gr-17/CD11b'=
A< AT, TS FHSH myeloid suppressor Al
ZoJA WHAEE markere]7|= ittt o2 FUdoly 7Y
SoA AlEFIRIE EH|gt] HE7|He| ZAgst= AR
A ok,

2 AFoA OVAE FA&Ste HAlE AR gz
H)3te SA, RS ¥ ¥WE EdZdxe Gr-17/CD11b 9 Al
Z7 BAEE BHoFa Qioh

B220°/CD22" & SA3tE BAIEZE, B Agolr] thzTo|
vl3] SA, RS ¥ & RN = 594 IA FaEA
E£3] B220"/IgE"AlZollA 182 SA, RSo| Hlste] 1§
F e FooA oA F9H vt BEE A

BALFUY cytokine®4d& AHEH [L-4+= &3 SAHE
YoM Zza 82A 7= Zgo] 9lor, IL-5, chemokines?)
Zgo] oA EF EE 2o R $EE o|nE gl
AL oz dEA Y EF o] S0l IgE A
AL FE3Y 7= TN HhgoE Bosie AR dEA
At} IL-5= 7129 A IES fdste 2349
cytokineo|®* ™ IL-132 HuA|Zo|A o] HARHE &
=5tm™ [L-49F o] ZHgate] Hu HeAEo] 43 3t
e AFste Aoz gEA dop

2 AFo)xe BALFYIAN A== eotaxind IAE
A3t Al7IH SA, RS 2 W& FoToA 494 A
43514tk IL-5 $&2 SAS A|9Jg RSe H-g FojFojA
folgog zkastgon, IL-13S AgFo RSE A3t =
E oA fo4 e TaE Btk IL-172 A859)
RS9} A4 W FojgolAd 494 d= T4AE By
IgEE A4F 9 1788 SA, RS ¥ HE FoFoA FoA
A AAsIATE ol= SA, RS ¥ HEEoFo] 7R A4
A3 TSk TAE, ThoAlEe F4], B3 JATE ¢
925 Uehdth o] SA, RS 9 HE Fojio] HA] wke
of oA FA U= JA| Fgo] USS AR

HzZ2] e 2A5HHQ A4S AHHEYE, OVAE A&
Aoz HESE gizgtolA] H7|HAH collageno] THFS
FEEo T 548 YElY, BidHe) SA, RS ¥ #HE
T A= collagen F2H0] fAaEo] = AL T ¢+
ATk,

o|H™ SA, RS ¥ WHE&FALS 4] mdd glojA Ak
T AEZFA oA, HAZS CCR3 Wd oA, BALFUY
IL-5, IL—13, IL—17, OVA specific IgE HALA, 924
cytokineQl TNF—alpha®] AAAAAE Fsto] 7]1=9 FEF5H

o O

S % TS AN, AR WA S dsisis A
o2 gzhdr,

ol SA, RS7} MiEHE e Folgo] WAl 2 7]
A 2 g9 4219l Th1/Th2 #8 ZFe]| Zo] Bsl= A
o8 Q7Y Yoz B ATLS ujHOE SA RS ¥ &
Folzo] 7|¢A H2] oA &xo] digt Hot ge A7t g
2% Aoz gztEr 53] SA, RS9 ©E FojAmEct £
S HiFe HE FoFolA CD3'/CD6I T IgEE AYA
= B2207/IgE" AZE dEnzoz AATL RHAFa )
t} ol Z7]o] THZZ} BE3EE AL A5 gES A
et BAZS anzos Astn ok AR

A=

T

=
SA, RS ¥ ¥& FolFo] OVAR 72t 4] whes w
dolMe] M4 EIE dohy] 93), Balb/c uhe-2of
OVAR =714 A4& FEF & BALF Yoo & A=
g, a8 8l 24 cytokine EI H2Z oA
ZA5H=, CD3, CD4, CD8, CD69, CCR3, B220 H|Z 59
gk S wAst 23 vt g2 48E ¥4E 5 Yt

L w7ia, U822 Hefoitolx @ £, BALF W %
AZ, A 9 W37 dizgo] Hste] {fosHA
2=t 53] 18%F ¥E FoiZolA BALF W F Al
EZ7b g7 WAL, AEA o wvlwste] fo4d e
a7t EEGIY  E3F BALFY] 2 cytokines
eotaxin, IL—5, IL—13, IgE7} 4514 AAES & 5+
ASATE,

2. HzxZWe] ch4*, CD3*/CD69", CD3/CCR3*, CD8",
Gr—-1*/CD11b", B2207/CD22*, B220*/IgE" A|Z<] 4=
£ dxFol Hjgte wizfzl, UEx 9 B8R FoA
4 Qe vt BEEGY 53 18 ¥EREdL
oA gk WA, YBEAFSL vt Z7] TA|
Iz E3AQ CD3T/CDEY T IgEE AYAsH= BAIE
(B220"/IgE" A2l $-914 Qe #AS RHoFm glow,
ol HEEALAA THEZ 271843 IgE A4 BAE
g aFog AAEtA 92 HoFa it

3. 28 HAlA WAz, UER 9 HERALE F
Az F&F=e} collagen 2 A7} tfztol H]
2,

S o\

ol el dutz By Wiz, UEA W ¥E§FoTS OVA
2 7HEste] AAls A7l 4] mde] nhe-Aola Ak
o] NEZA A, FAHZ2] CCR3 W&AA|, 7|&A] HE A
HA7 FHYe| Th2 cytokinedl IL-5, IL-13, IL-17 &
o B A Tl AT &L Tk 71=Y FFHS %
TRESS AAAA M2 FAS gl Zes AzkE,
535 WA YERL Ty FoA|ET HE FojgtolA H|
ZAYe] CD3%/CD69*, B220"/IgE" 5& AHZFHo=z oA
S AT 4 Sdglen, TAES BAIZY 235 anEe

i)




22 KRR 2 f R —

2 oSt Rolekn @ 4 gt

References

1. Djukanovi¢ R, Roche WR, Wilson JW, Beasley CR,
Twentyman OP, Howarth RH, Holgate ST. Mucosal
inflammation in asthma, Am Rev Respir Dis, 1990
7 142(2) © 434-57.

2. Factor P, Gene Therapy for Asthma, Molecular
Therapy. 2003 ; 7(2) : 148-52,

3. Wardlaw AJ, Dunnette S, Gleich GdJ, Collins JV,
Kay AB. Eosinophils and mast cells in bronchoalveolar
lavage in subjects with mild asthma. Relationship
to bronchial hyperreactivity, Am Rev Respir Dis,
1988 ; 137 : 62-9,

4. Bousquet J, Chanez P, Lacoste JY, Barne on G,
Ghavanian N, Enander I, Venge P, Ahlstedt S,
Simony—Lafontaine J, Godard P, Michel F-B,
Eosinophilic inflammation in asthma, N Engl J
Med, 1990 ; 323 : 1033-9.

5. Gleich GJ, The eosinophil and bronchial asthma:
current understanding, J Allergy Clin Immunol,
1990 : 85 : 422-36.

6. Lotvall J, Inman M, OByrne P. Measurement of
airway hyperresponsiveness: new considerations,
Thorax, 1998 ; 53 . 419-24,

7. Shaw RJ, Cromwell O, Kay AB, Preferential generation
of leukotriene C4 by human eosinophils, Clin Exp
Immunol, 1984 ; 56(3) : 716—22,

8. Herbology Editorial Committee Of Korean Medicine
Schools, Herbology., Seoul : Younglimsa, 2004
418-9, 492-3,

9. Eskin NA, Raju J, Bird RP. Novel mucilage
fraction of Sinapis alba L. (mustard) reduces
azoxymethane—induced colonic aberrant crypt foci
formation in F344 and Zucker obese rats,
Phytomedicine, 2007 . 14 : 479-85,

10. Lee CS, Ju JS, Hwang WI, The Inhibitory Effect
of Water Extracts of the Trichosanthes semen and
Sinapsis semen Against Some Cancer Cells
Growing., Korea Univ Med J. 1983 . 20(1)
39—49,

11, Takaya Y, Kondo Y, Furukawa T, Niwa M,
Antioxidant  constituents of radish  sprout
(Kaiware—daikon), Raphanus sativus L. J Agric
Food Chem, 2003 ; 51(27) : 8061—6,

12, Taniguchi H, Kobayashi—Hattori K, Tenmyo C,
Kamei T, Uda Y, Sugita—Konishi Y, Oishi Y,
Takita T. Effect of Japanese Radish (Raphanus
sativus) Sprout (Kaiware—daikon) on Carbohydrate
and  Lipid Metabolisms in Normal and
Streptozotocin—induced Diabetic Rats, Phytother

Vol, 28 No. 6, 2013

13.

14,

15.

16.

17,

18,

19,

20.

21,

22,

23.

24,

Res, 2006 ; 20(4) : 274-8.
Suh SJ, Moon SK, Kim CH, Raphanus sativus and
its isothiocyanates inhibit vascular smooth muscle
cells proliferation and induce G1 cell cycle arrest,
Int Immunopharmacol, 2006 ; 6(5) : 854—61,
Schwartz DA, Thorne PS, Jagielo PJ, White GE,
Bleur SA, Frees KL, Endotoxin responsiveness
and grain dust—induced inflammation in the lower
respiratory tract, Am J Physiol, 1994 ; 267
609—-17,

Lee dJJ, Dimina D, Macias MP, Ochkur SI,
McGarry MP, ONeill KR, Protheroe C, Pero R,
Nguyen T, Cormier SA, Lenkiewicz E, Colbert D,
Rinaldi L, Ackerman SJ, Irvin CG, Lee NA,
Defining a Link with Asthma in Mice Congenitally
Deficient in Eosinophils, Science, 2004 ; 305(5691)
: 1773-6,
Humbles AA, Lloyd CM, McMillan SJ, Friend DS,
Xanthou G, McKenna EE, Ghiran S, Gerard NP,
Yu C, Orkin SH, Gerard C, A Critical Role for
Eosinophils in Allergic Airways Remodeling, Science,
2004 ; 305(5691) : 1776-9,

Zhu 7, Zheng T, Homer RJ, Kim YK, Chen NY,
Cohn L, Hamid Q, Elias JA, Acidic Mammalian
Chitinase in Asthmatic Th2 Inflammation and
IL—-13 Pathway Activation, Science, 2004 ;
304(5677) . 1678-82,

Boushey HA, New and Exploratory Therapies for
Asthma, Chest, 2003 . 123 : 439—45,
Mukae H, Kadota J, Kohno S, Matsukura S, Hara
K. Increase of activated T—cells in BAL fluid of
Japanese patients with bronchiolitis obliterans
organizing pneumonia and chronic eosinophilic
pneumonia, Chest, 1995 ; 108 @ 123-8,

Marzio R, Mauel J, Betz—Corradin S, CD69 and
regulation of the immune function, Immunopharmacol
Immunotoxicol, 1999 ; 21 : 565—82,

Lukacs NW, Role of chemokines in the
pathogenesis of asthma, Nature review, 2001 ; 1
. 108-16.
Cohn L, Elias JA, Chupp GL. Asthma: mechanisms
of disease persistence and progression., Annu Rev
Immunol, 2004 ; 22 @ 789-815,

Wakashin H, Hirose K, Maezawa Y, Kagami S,
Suto A, Watanabe N, Saito Y, Hatano M,
Tokuhisa T, Iwakura Y, Puccetti P, Iwamoto I,
Nakajima H.,IL-23 and Thl7 cells enhance
Th2—cell-mediated eosinophilic airway inflammation
in mice, Am J Respir Crit Care Med, 2008 ; 178
: 1023-32,

Marsland BJ, Le Gros G. CD8 + T cells and
immunoregulatory networks in asthm, Springer
Semin Immun, 2004 ; 25 : 311-23.



25,

26.

27,

28.

29.

30.

31.

32.

33.

34.

35.

36.

WA U W g okge] WA B mde] ofe mw 23

Kemp RA, Ronchese F. Tumor—specific Tcl, but
not Tc2, cells deliver protective antitumor immunity,
J Immunol. 2001 ; 167(11) : 6497-502.

Berends C, Hoekstra MO, Dijkhuizen B, de Monchy
JG, Gerritsen J, Kauffman HF, Expression of
CD35 (CR1) and CD11b (CR3) on circulating
neutrophils and eosinophils from allergic asthmatic
children, Clin Exp Allergy. 1993 : 23(11)
926—-33.

Yachie A, Toma T, Miyawaki T, Taniguchi N,
Expression of surface CD11b antigen and eosinophil
activation, Nippon Rinsho, 1993 : 51(3) : 593-7.
Fleming TJ, Fleming ML, Malek TR, Selective
expression of Ly—6G on myeloid lineage cells in
RB6—-8C5 mAb to

granulocyte—differentiation antigen (Gr—1) detects

mouse bone  marrow,
members of the Ly—6 family, J Immunol, 1993 .
151(5) : 2399-408,

Serafini P, De Santo C, Marigo I, Cingarlini S,
Dolcetti L, Gallina G, Zanovello P, Bronte V,
Derangement of immune responses by myeloid

suppressor cell, Cancer Immunol Immunother,
2004 ; 53 : 64-17.

Romagnani S, T—cell responses in allergy and
asthma, Current Opinion in Allergy and Clinical
Immunology., 2001 ; 1 : 73-8,

Bochner BS, Schleimer RP., The role of adhesion
molecules in human eosinophils and basophils
recruitment, J Allergy Clin Immunol, 1994 ; 94 :
42738,

Foster PS, Hogan SP, Ramsay AJ, Matthaei KI,
Young IG,

eosinophilia,

Interleukin 5 deficiency abolishes
airways hyperreactivity, and lung
damage in a mouse asthma model, J Exp Med,
1996 ; 183(1) : 195-201,

Wang J, Palmer K, Lotvall J, Milan S, Lei XF,
Matthaei KI, Gauldie J, Inman MD, Jordana M,
Xing Z. Circulating, but not local lung, IL—95 is
required for the development of antigen—induced
airways eosinophilia, J Clin Invest, 1998 ; 102(6)
1113241,

Kung TT, Stelts D, Zurcher JA, Watnick AS,
Jones H, Mauser PJ, Fernandez X, Umland S,
Kreutner W, Chapman RW, Egan RW. Mechanisms
of allergic pulmonary eosinophilia in the mouse, J
Allergy Clin Immunol, 1994 ; 94(6 Pt 2)
1217-24,

Gulbenkian AR, Egan RW, Fernandez X, Jones H,
Kreutner W, Kung T, Payvandi F, Sullivan L,
Zurcher JA, Watnick AS, Interleukin—5 modulates
eosinophil accumulation in allergic guinea pig
lung. Am Rev Respir Dis, 1992 ; 146(1) : 2636,
Zhu 7, Homer RJ, Wang Z, Chen @, Geba GP,

37.

38.

Wang J, Zhang Y, Elias JA., Pulmonary expression

of interleukin—13 causes inflammation, mucus

hypersecretion, subepithelial fibrosis, physiologic

abnormalities, and eotaxin production, J Clin
Invest, 1999 . 103 : 779-88,

Postlethwaite AE, Holness MA, Katai H, Raghow
R. Human fibroblasts synthesize elevated levels of
extracellular matrix proteins in response to
interleukin, J Clin Invest. 1992 : 90 : 1479-85.
Sempowski GD, Beckmann MP, Derdak S, Phipps
RP. Subsets of murine lung fibroblasts express
soluble IL—4

Role of IL—4 in enhancing fibroblast proliferation

membrane—bound and receptors,

and collagen synthesis, J Immunol, 1994 ; 152(7)
: 3606—14,





