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Abstract

Background and Objective : Asthma is a chronic inflammatory disease at the mucosa and is associated with
excess production of Th2 cytokine and eosinophil accumulation in lung. Gamchomahwang-tang extract(GME) is
one of the well known prescription used in oriental medicine for treating asthma. This study was designed to
compare the anti-asthmatic effect of GME according to the ratio of 2 compounds,

Methods : To examine the effects of GME on asthma, mice were sensitized with 100 ug of OVA and 1 mg of
aluminum potassium sulfate(Alum; Sigma) intraperitoneally on day 1 and 15. From day 22, mice were challenged
on 3 consecutive days with 5% OVA. The anti-asthmatic effects of GME were evaluated by enhanced pause(Penh),
bronchoalveolar lavage fluids (BALF), inflammatory cytokine production and genes expression, serum IgE
production, and histological change in lung tissue, GME I consists of ES and GU in the proportion 2:1(300 mg/kg
group), GMEII consist of ES and GU in the proprtion 4:1(300 mg/kg group).

Results : GME I, 1T generally inhibited lung inflammation, inflammatory cells infiltration and cytokine production
and gene expression such as IL-4, IL-5 and IL-13 in BALF and serum IgE level. GMEII significantly reduced the
cytokine production and gene expression such as IL-4, IL-5 and IL-13 in BALF and GME1 decreased cytokine
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production of IL-4, 1I-13 in BALF and gene expression of IL-4, IL-5 in Lung. GMEII potently inhibited the
development of Penh and also reduced the number of eosinophil during OVA-induced AHR(airway
hyper-reactivity).

Overall the results show that GMEII has more effect on inhibiting production, gene expression of cytokine,
serum IgE level and development of Penh than GME I . Consequently, GMEII might be more effective than GME I
at inhibiting allergic asthma on the OVA-induced mice model.

Conclusion : These results indicate that GME has a deep inhibitory effects on airway inflammation and
hyperresponsiveness in mice model of asthma and that suppression of IL-4, IL-5, IL-13 expression and decrease of
L4, IL-5, II-13 production in BALF might contribute this effect. Hence, the results indicate that GME might be
useful herbal medicine of allergic asthma. As a result, GMEII mght be superior to GMET in the aspect of
anti-asthmatic effect on the OVA-induced mice model,

Key words : allergic asthma; ovalbumin, Gamchomahwang-tang, Ephedra sinica Stapf, Glycyrrhiza uralensis Fisch
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Table 1. The Compostion of  Gamchomatwang—tang

Bxtract
Her.b.al Herb D Weight
medicine ) Scientific name
name hame ©

Ephedra sinica

GME I i g Stapf 8.45¢g
- Glycyrrhiza
o uralensis Fisch 423
GMEII it Ephedra sinica 11.70g
Stapf
— Glycyrrhiza 293¢

uralensis Fisch
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2) oA
2 ¥ AM8H oHAl= vISKEphedra sinica
Stapt, ES), 73Z(Glycyrrhiza uralensis Fisch, GUF)
2 US| E(GH, F)elr Tdsto] dFuistal ¢
ofsfolet zet Aol HAlskel AgeI,
3) A1 2 7171
@ AloF
2 A ARE Aloke ddERL (OVA,
chicken egg ovalbumin, Grade V)& Sigma
(St. Louis, USA)oX, Alum (Aluminium
potassium  sulfate)}> Pierce(Rockford, IL,
USA)olH, Diff-Quik Kit= Green Cross
(Osaka, Japan)ol] 7-9Jate] AMg-akick.
@ 7171
Rotary evaporator (BUCHI B-480, Switzerland),
Freeze dryerm (EYELA FDU-540, Japan),
clean bench, vortex mixer (Vision scientific
Co, Korea), autoclave (Sanyo, Japan)
micro-pipet  (Gilson,
(Sigma, U.S.A), homogenizer (OMNI, U.S,A)
o= AHg3isit

France), centrifuge

2. 4

) AR 23

1 355 Q7] Heto] HiRD 142 ot
Table 1.9} 22 H[&2 E8E 100 g& Tl S/
T 1,000 mE 718t g8 FE7]0M 3ARE 53t
o] di= g FY o F ol A} FHAA
(Rotary evaporator, BUCHI B-480, Switzerland)=
53193, ol A F471ET| (Freeze dryerm
EYELA FDU-540, Japan)S o|g3to] ¢4 7Ax%3k
ul3k 7k Bk (2:1 - 12.68g, 411 — 14.63g) < Y%
(-84 ) B3PHEA 33} SHrol Fo filter (0.2 i
syringe filten) 2 o5t $ H a3t FE2 AMSISICE
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nlE BREto] 30848 o3& F9)(Challenge)A|A <&

A J2E =5kt vEAE OVAS #5335 24
A7t Bof| vle-As BAE)

AL ovlelE
group, Con), 2] Hik*
GMEI %o, GMEIl Fohtoz rgle
GME1 Fol7-2 mp3k7hx 2:1 300 mg/kg group (

2] gk B ul3kzbx 211 300 mg/kg Fo3), GMEIL
oo npEk7kx 4:1 300 my/kg group (2] H
T ulgkztx 411 300 ng/kg FORD) 2R LRI A
L o ARAE BA| AghaL, AT 4 A
697H19-24%) GMES 73 Fofstoion], 4
R AT 22 AR 22 ] AeAgr
& FololoirkFig, 1).

3 Fo 2 3l
T (positive group, OVA),

AT (control

1" immunization ™ L ion of OVA
| | | 1]
| | [
| T T T

Day 1 15 19 20 21 22 23 24 25

I I

Medication of Sacrifice
Mabwang Gamche tang

Fig. 1. Experimental schedule

Mice were sensitized by OVA at day 1 and 15. Before 6 days
from sacrifice, mice were treated with GME(Mahwang
Gamcho tang Extract). Last 3 day mice were challenged with
5% OVA via the airway. After 24hours from last challenge,
mice were sacrificed.

3) 7]1BAHZA AN (Bronchoalveola Lavage
Fluid; BALF) #HA}

BALFE= vEA[2F OVA 5 24ARE § g2
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Z48 9] 290 ¢ Wi 25 g vigol w2 Fot Ovalbumin® 2
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7IBAE el HEERE o83ty e g 3
TE PBS 1 nlE FYsto] 71 AAH A X HBALF)
oF 700 4= AF5k Cyrosping ARE 2000 rpmdl]
A sEZE dakEeld § SRtol=s Axslginh A
Z% &To|== Diff-Quick & o] gato] PAls}
k. o] ETo|=2HE] MX| Bt QS 5F
o7 WA gpes ZAASIGCE FRVA
X400 W&ol FZslo] T8l Hmonocyte), TAME
(eosinophil), &5 THneutrophil), HZF{lymphocyte)
9 F AE 5 S8t

4) =AW HA

nhg-2oli] BALF A7 £ #9713 AAE 4
o] o 22 wojlo] 109 E2Tel] 1A
7131, FEH O Z embedding 3 ¥ 4 un FAZ X
28 A} &Elolzo] B2l ¥ Hematoxylin/eosin
(H&E) 9A510] x400 vj&2 dshoc)

5) 7|Estuing
AHR) &%
AFIPHE Peebles”o] HPHS o7t wiFslot,

pAat 2. 2

S PBSE 3A5tod 2.5 mg/ml, 10 mg/ml, 20 mg/mi, 2

50 mg/ml®] LR 47} 587t s =E2AT §

=8 A4 dF é’g & ARg3}e] Penh(enhanced

pause) #te 5% 7HE 02 7} methacholine F=r}c}

3 Zst] BL OERLOR HAAck

(Airway hyper—reactivity;

4AIZF T, methacholine (Sigma, USA)

Penh = Pause x PIF/PEF
Pause = (Te-Tr)/Tr (PIF, peak inspiratory flow; PEF:
peak expiratory flow; Te, expiratory time: Tr, relaxation

time)

6) 5. RNA &

ZABH7]o] A3t # 2AT TRI-z0l 1 mlL ¥
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M chloroform (CHCL;) £ 713 & & Hoj&
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71AA 2 ARk AEg #H AU 14,
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of AFA F3 ad vhE-S S48t RT-PCR
ABI step one plus 7]AlE ©]83}3t}, Real time
PCR master mix 10 4 (ABI), primer(IL-4, IL-5 or
IL-13) 1 HE AMR3om, DEPC 4 #E W= 7+
7t Al A3kl PCR 27102 50CollA 2
95T 10i g3 Fol| 95CellM 10%, coTCollA
30%Z 50 cycle BFSAIZT)

8) Ensyme-linked immunosorbent assay
(ELISA) analysis

HE 22 19§ nhgolA] 353 BALFoA]
QX ol T Th ApelE7kle] e Zsp]
95te] ELISA kitR&D system)S AMg5}o], 11-4,
ILs, IL139) QRS et 3 A At
2 e oy IL49 JFo Jehi:= 3
2 S0l Wl Igpel ¥ eIl Igk
kit(R&D system)S A}g-5}e] ELISA HWhHE Alg5}
Ak, AP AR dojxl AL 5000 rpmellA] 5%

b el & 5 S A 238e 9

9) A Az
AgAte] FA4 Aels SPSS(ver. 8,08 ol
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SIE
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0-50mg/ml®] methacholine H|Zo] =ZAIZ] T,
Penh 3t ZARE A3, Fig, 204 vehd vjel 2
o] methacholine?] =7} =24Z Penh Z}o| A%
ShSitk. 2t group 74 Aol 2K A3, 0 gl
2.5 ng/ml9] methacholine?] Fxol =EAIZ S wi=
BE TollA H|5:E Penh Flo] SRIFIT 10 my/ml
oo FEAE Penh Fro] A F 250 U]
olct. 10 mg/ml, 20 mg/ml2] methacholine?] FEolA]
GMEIl Fof7-¢] Penh 72 87327 A2| F9a3
o, 50 mg/ml2] methacholine®] FEolA 2k7He]
Zpol7h Ak, olell Hls| GME I Fofa] Penh %t
2 10 mg/ml, 20 mg/ml, 50 mg/ml2] methacholine]
oM tiETst AR ghol #ZEITE. 50 ng/n!
9] methacholine®] F%o| 2592 w] A9
Penh 7} 2328, U&7~ 7.365, GME1 Foft
< 6,95, GMEIl Foli2 3,588 Kt
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Fig. 2. Hifect of GME on methachaline—induced airway

hyper—eactivity (AHR) in asthmatic mice model,

Mice were sensitized at day 1 and 15 and then challenged
with OVA for 3 days on 22, 23, 24. After 24 hours from last
challenge, AHR was measured by enhanced pause (Penh)
under exposure to specific doses of methacholine. These
results are representative of three independent experiments
(n=6 in each group).

2. OVAZ Fot A nfA 2HO| 712X| H
ZE0f cHet Z=0rEGME)S| Eat

B AYoHE vpeAE OVAY AlumO & 1Y
Tl 5% OVAZ %02 3U7F & 33]d] 44
2etdaL, #E 7 24AE Fofl 71EA F 24
H&E @Aslo] #Ha31tHFig. 3).

Fig, 3A0lx] UEeRd ule} o] AtiE 7=
o) 9k SAIEL 9L, 7% FH alveola®] RO
o] #FHolH, FFMEY] HF2 AAHA] Uit
TJet tixdi(Fig, 3B)oME= 7|2e] FA 7=y
of A F71ek SAlell FEAHEL 2] A3 F
7he B5& HeIth Fig, 3CellAe 71=e] Ftolut
HsAlxe] 2k gz v R 7] ¥4,
SAIE 2, T alveola®] HFH J| 5ol
HEE=d], ols GMET Fofo] 7|84 o 2379
BHoT dixast & Wbt gles ¢ & Sirh
GMEIl Fofer= 712 W7ol S=glaL, 4
alveola®] T3 FE7} 7] d= frAketH, &
SHEY] HAT tzaolu GMET Foftel Hls)
Ss}E| it

o oy ot

o] ufgt Wl e o} Ovalbunin© £l 24 Al Plk o5

iy

J A ¢ Fy J‘
AN ARl g
A b‘&,ﬁﬂ; By,

in OVA-induced Asthme,

Lung tissues were sectioned and stained with hematoxylin
and eosin(H&E). Mice (Fig. 3B,3C,3D) were immunized and
challenged to OVA,

Fig. 3A, non immunized mice, Fig. 3B, mice that were
immunized and challenged 3 consecutive days with OVA
were sacrificed 24hours after last challenge. Fig. 3C, 3D mice
that were immunized and treated with GME 1,11 for 6 days
and last 3 consecutive days with OVA were sacrificed 24
hours after last challenge. Original magnification, X400,
Images are representative section of 6 mice per group.
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Fig. 4. GME reduces inflammetory cells in BALF

Effect of GME treatment on the number of WBC and
eosinophils in OVA-induced airway inflammation. BALF was
performed at 24hours after last aerosol challenge. Mice were
sensitized at day 1 and 15 day and then challenged with
OVA for 3 consecutive days and were sacrificed 24 hours
after last challenge. Data are mean value of 6 mice. *p (
0.05 vs, control; +p ¢ 0.05 vs, OVA positive group,
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Hloll DXk 3
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#H %A real time RT-PCRE o]g3lo] IL-4,
IL-5, IL-13 mRNA9| S FA3F3ItKFig.
SA0A7TA). B 718A] 4] Bdlo] 7| 8A|H2A
Zollo| A Th2 9] Alo]&7}e10] 114, IL-5, IL-132]
FEE RIsI9ItHFig. 5B,6B,7B).

1) IL-4 Aol vx= 9F
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ek, 7k 9] IL-4 mRNAS] el e of
ZT-2 8,68, GME[ Fol-2 6,84, GMEIl Fol
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it
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Fig. 5. GME decreases the level of IL-4 mRNA
expression in lung tissue and the level of IL—4
in BALF

OVA-sensitized mice were treated as described in Materials

and methods, The expression of IL-4 genes in tissues were

determined by real-time RT-PCR (Fig. 6A), also BALF sup
were determined by ELISA(Fig. 6B). Data represent meantSD

from 6 independent experiments, *p ¢ 0.05 vs, control; Tp
{ 0,05 vs, OVA positive group,

7V A $7Vek9aL, GME T FofellA] 28pg/nl,
GMEII FololHE 18pg/nl 0 & AT} iz
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Fig. 6. GME decreases the level of 15 mRNA
expression in lung tissues and the level of IL=5
in BALF,

OVA-sensitized mice were treated as described in Materials
and methods. The expression of IL-5 genes in tissues were
determined by real-time RT-PCR (Fig. 6A), also BALF sup
were determined by ELISA(Fig. 6B). Data represent
mean=®SD from 6 independent experiments, *p ¢ 0.05 vs,
control; tp ¢ 0.05 vs, OVA positive group.

Tl gl vsl R-olAd Sl IL-49] o] T
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Fig. 7. GME reduces the level of IL-13 mRNA
expression in lung tissues and the level of IL-13
in BALF.

OVA-sensitized mice were treated as described in Materials

and methods. The expression of IL-13 genes in tissues were

determined by real-time RT-PCR (Fig. 7A), also BALF sup
were determined by ELISA(Fig. 7B.). Data represent

mean=®SD from 6 independent experiments, *p ¢ 0.05 vs,
control; Tp ¢ 0.05 vs, OVA positive group.
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T W3} BALF W IL-13%°] f2J3b7] S7bshgict.
izl Hls) GMEI,II Fokie] BALF 4] IL-13
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5. 7RHX| Al R4 Al Ig E 2dlofl Ojxl= S

£ AfeX= OVAR fxgh 7|84 34 249
U Ig E HHE S A, e
200£12,22(ng/ml), 22 960124, 12(ng/mi), GME
[ FololM= 810+23.65(ng/ml), GMEIl ol
M 512+16.33(ng/mD) = UERY, A3l B3,
=F, GME1 Fol#, GMEIl Folde] 3y Ig
E%o] BT frofsl dsstela, dizatel Hls,
GME1 5o, GMEIl Foj7e] AU Ig Eo]

=% oy gl g,

1200 ¢
= 1000 *
“-g #4
2 s00 ST
:‘i 600 4
E
S 400
w
200 m
0
Con OVA 2:1 4:1
MH : GC
(300 mg/kg)

Fig. 8. The effect of GME on IgE levels in serum of
OVA—sensitized and OVA challenged.

Blood was collected by cardiac puncture to measure serum
IgE. All experiments were analyzed using ELISA (n=6. Values
shown are means®SD). *p ¢ 0.05 vs, control; tp ¢ 0.05
vs, OVA positive group.
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g, Welgde ol4g AHR 20| 7Hg Eat
Azgan ”, B Ao AHRY H=EZ
Penh 7t& 7|E02 s19lom, A, Uiz, A3
& Hlwat A7, tizolA ATl Hls] Penh
Fro] F3lo] F7ksh= Zlo] #AE9IE GMEIL, I
ol BFox] il H[3| Penh Ffo] B A
3k A7E Hglou, GMEI FofollA f24 9l
Al Fashe Aol HAHIKFg. 2).

A Bxlo] o) 2A o= At 71419 v|E, A

1ol PBAE] 2, SHAE M, 7= B
< 3 9 7me] B ubA, Folxl v Gog
AZIY, GMET FoloiE e % Ax
2 ARy, AFAHE o] dizaH A FARL
Al FZolg o, T HEe] 2= vl & A
F|9JthFig. 30). GMEI FofrolMes At A
o FARE e 7=, 7I=Be] FAE B,
T dxe] Fe= FLsHl FAEIIC = A3
Azl 2 SAAHE Mol mulehlaL, Aol
HIE 79| #E=R] eokhFig, 3D), o3l Ads
2 453198 uf, GMEIZ} IgE 2 cytokineo]] <J3}
sl Auksel 9lol, dsAE 71EA FY
I o] Bofhs ol AE BHEA, FIEA 5
S JABl=dlel GME 1 X}t S74Yd 7o Alg
ct,
GMEZ} BALF Y] & W3 Fof ujx|= s
A, tizatelx F W8T a7t Aol wls]
oA A 271519, GME SodzolA] BALF U]
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do] 7|z o G5 AE 3718 AN ols
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tHFig, 4),
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o] Tgk GMEI Fofaolld] A f-3A wlert
A8 7HaE Zlo] FIHITKEIg. 5A,6A,7A),

Th2 cytokine®] E7¥ GME Fol7} 27} Wl
S 9 BALF uf Aol vl ofgks AR,
IL-139] 72 s 2 BALF W A1HE GME
[,II Fofaor] B frojd A ZHastoiARt,
IL-59] 32 s 2 BALF W AkE2 GMEIL
Fofo et frojd Al ZHAelgict. GMET Fo
T2 149 A BEes oA QA 2AlAlg
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Hofstar] Alo|E7IQ] & Aakelng HAle A5
abfo) glo] Fa3 JFe T,

£ Agolr= FH IgEol wxl= GMEQ] %3l
thalA A7-atodet. 941 OVAE §oldt tlzg-e 7]
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S BA 5 Yolrh. GME T iz Hls)
25 8 IgE7t ol oAl ol EeIE &
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27} B Vs RS v, 83 IgE %S A

Al71H, H2o] F2 ok =9l Th2 Ao &
Zlo]| Bofeh= cytokine$l IL-4, IL-5, IL-139] &4
2 oAsle] FATA 9=S ERog ZH= 2l
ksl 2 Vel & ks ZoR AztEn
oFE F3tel A Sl ZOE ! ol me i
Sl vl

SHARE & HelE ﬁﬁrﬁnﬁ‘m«] HjgHES @
&3] 271ARE vlaskiths Aol it w3 A
A7 delM e o] aspel el 9] EH7t vk
EA dAshs Aol ofER 33 Hy g 2
TES AT F e BE AR R A A

solo} & Aoz Amert,
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uRe-2o] OVA Fo5 38t YejAAd 7134 24
& et GMES Fofgt $ 7|=aiids &6t
i, ¥ 22| JelE #Fs9 oM, BALF U] & ¥
7 4 9 2348 H|E, BALF W9 cytokine] ®
3o} 7 22 W] cytokine mRNA W%, 84 IgE
of thste] #AF A3 o3t 22 AES A9l

1. GME 1,11+ 10, 20, 50 mg/m 9] methacholine2]
FEolA dEA 713A] A Aol it Penh 35
Z2AF oM, GMEIL ol Penh Zo] &
Rl 22543

2, GME1& 7 ZHo|q oA o w2 ol

o= a3} vulsigiont, GMEIE # 2o

AN A, GSHEY FE, SHAE A e

A 7| HF gl 7|e RS AAE] AR

o

3. GME 1,11 BALFolX] & W8T o} 54
= 94 Ml BAANZOH, GMEIL FofolA

4 A WA o

SAHTE AAS] ZHAstoih

4, GME 1,11+ BALF Y] IL4, IL-5 2 IL-139] A}
A o oA A AAAIZAL, GMETT F
ofolx] AAkgo] AA|5] 7HAstoirt.

5. GMEI,II= ¥ 23 | IL4, IL-5 ¥ IL-139]
mRNA HAEE 2 o oAl JAlstaL,
GMEIl Fofollx oA ax7t Zict.

6. GME,II= 8% U] IgEE 218 il Z2A1A
onj, GMEIl FofollA] 74 Zo| Zit},

opde] Zitz Kol GMEE vkl e U
A 718A AAS RATEE Z3F dglen, ¢
oll wlal vl T GMEI Fofolld 1 &3}
7} B Fetetl YR

il =

o] =72 20159%
Qo oJ3llA =Y.

geysae] s ok A

References

1. Global Initiative for Asthma, Global strategy
for asthma management and prevention:
National Heart, Lung, and Blood Institute,
National Institues of Health, 2015:11-4,

2, Kim YI, Choi IS, Park DJ, Kim Y]J, Cho DH,
Jee SY, et al
Methacholine ~ Upper
ponsiveness and Upper Airway Obstruction, J

Etiologic ~ Factors  for

Airway  Hyperres-
of asthma, allergy and clinical immunology.
2010;30(1):21-9,

3. COPD Research Center, Korean asthma

management guideline for adults, Seoul;

Jingihwik, 2011:2-14,

87



grgetorelduRsls]A] ARsA U015 119

4.

10,

11,

12,

13,

14,

88

The Korean Academy of Asthma, Allergy and
clinical Immunology, Asthma and Allergic
Disease, Seoul: Ryomoongak, 2012:71-2,143-4,
253-60.

. Lee SY, In KH, Immunopathogenesis of

Asthma, Tuberc Respir Dis,
379-90.

2006;60(4):

. Kim UK. Airway Hyperresponsiveness in

Bronchial Asthma, The DongGuk Journal of
Medicine, 2009;16(1):55-62,

. Jeongukhanuigwadaehak  Pyegyenaegwahak-

gyosil,  Donguiipyeogyeonaegwahak,  Seoul:
Hanmunhwasa, 2004:192-9,
. Yang SS, Jang GS, Bu GH. Junguiim-

sangdaejeon, Seoul:Uisungdang, 1993:87-100,

. Kyeonghui University Presidential Commission

for graduation, the 49th, Geumgweyoryak-

tangjeunglongchi,  Seoul:Jeongdam,  2001:
446-8,
Lee JH, Doseol Hanbangjinryoyobang,

Seoul:Uibang pub, 2004:88-9,

Gilikdongdong, Yakjing, Seoul:Cheonghong
pub, 2006;161-4,105-11,

Jung HJ, Jung SK, Rhee HK, Chung W. The
Effects of Armeniacae Arnarum Semen and
Platycodi Radix on IL-4, IL-5, IL-6 in Asthma
Model, ] Korean Oriental Med, 2000;
21(1):31-8,

Kim JJ, Jung HJ, Jung SK, Rhee HK, The
Effects of  Maekmoondong-tang  and
Jeongcheonhwadamgangki-tang on Immune
Cell and Serum OA-specific IgE in BALF in
Rat Asthma Model. J of Korean Medicine,
2002;23(1):37-49,

Lee JU, Jeong HJ, Jeong SG, Lee HG. The

Effects of Socheongryong-Tang on

15,

16

17,

18,

19.

20,

21,

22,

Lymphocytes in BALF of rat, KHM.
2001;17(2):242-53,

Lee SC, Park SJ, Seo SW, Hwang SW, Kim
YW, Song DS, et al. Effect of Herba
Ephedrae on Airway hyperreactivity, Korean J
of Herbology. 2005:20(4):69-76,

Han YJ, Park YC. Effects of Glycyrrhiza
uralensis Fisch on Immunocyte and Cytokine
Production in Asthma Model Mouse, J of
Korean Medicine, 2004;25(3):408-17.

Peebles RS, Sheller JR, Johnson JE, Mitchell
DB, Graham BS. Respiratory Syncytial Virus
Infection  Prolongs  Methacholine-Induced
Airway Hyperresponsiveness in Ovalbumin-
Sensitized Mice, J of Medical Virology
1999;57:186-92,

The Korean Association of Internal medicine,
Harrison internal medicine, The 17th, Vol.2,
MIP, 2010:1926-38,

Kim YK, Kwon JN, Mun MG. The
Investigation between Oriental and Western
Medicine on Cause for Asthma, J Dong-Eui
Orient Med, 2000;4:85-105,

Martinez FD, Wright AL, Taussig LM,
Holberg CJ, Halonen M, Morgan WJ, Asthma
and wheezing in the first six years of life,
The Group Health Medical Associates, N Engl
J Med. 1995;332:133-8,

Arshad SH, Kurukulaaratchy RJ, Fenn M,
Matthews S, Early life risk factors for current
asthma, and bronchial hyperres-

Chest,

wheeze,
ponsiveness at of age.
2005;127:502-8,

Nolte H, Nepper-Christensen S, Backer V.

10 years

Unawareness and undertreatment of asthma

and allergic rhinitis in a general population,



23,

24,

25,

20,

27,

28,

29,

30,

31,

32,

33.

248 9] 290 iy 28] gk wigol w2 FoPh Ovalbumin® 2 P 24 el vife 3%

Respir Med 2006;100:354-62,

Bachert C, Vignola AM, Gevaert P, Leynaert
B, Van Cauwenberge P, Bousquet J, Allergic
and asthma:
airway disease, Immunol Allergy Clin North
Am, 2004;24:19-43,

Gustafsson D, Sjoberg O, Foucard T.
Development of allergies and asthma in

rhinitis, rhinosinusitis, one

infants and young children with atopic
dermatitis, a prospective follow-up to 7 years
of age, Allergy 2000;55:240-5,

Yu JH. Allergic March: Progression from
Atopic Dermatitis to Asthma, J Allergy Clin
Immunol, 2012;32(3):137-43,

Fels AO, Cohn ZA. Cohn, The
macrophages, J Appl Physiol. 1986;60:355-69,
Matsuno O, Miyazaki E, Takenaka R, Ando
M, Ito T, Sawabe T, et al, Links between
bronchial asthma and allergic rhinitis in the
Oita Prefecture, Japan, J Asthma, 2006;
43:165-7,

Daser, A, N. Meissner, U Herz, H Renz, Role
and modulation of T-cell cytokines in allergy,
Curr, Opin, Immunol, 1995;7:762-70,

Larche M, Robinson DS, Kay AB. The role of
T lymphocytes in the pathogenesis of asthma,
J. Allergy Clin, Immunol, 2003;111:450-63.
Kumar V, Abbas, ASTER, Faus, Robbins &
Cotran Pathology. Seoul:'Bummun Education,
2011:686-90,

Korean Association of Pharmacy Education,
Pharmocology. Seoul;Sinilbooks, 2009:317-8,
Yang SS, Jang SS, Bu GH, Lee JH,
Seoul:Beopin

alveolar

Donguiimsangnaegwahak 11,
pub, 1999:683-99.
Wangbing., Sinpyunhwangjaenaekyungsomun,

34,

35.

36.

37.

38,

39.

40,

41,

42,

43,

45,

Seoul:Daeseongmunhwasa, 1994:221-2,
Sowonbang, Jebyeongwonhurongkyoju, Beijing:
Inminwisaeng pub, 1991:389-97 424-38,
Sonsamak,
Daeseongmunhwasa, 1984:64,

Jogil, Seongjechonglockjunghwabon, Beijing:
Gwahak pub, 1998:315,

Cheongeumyobang, Seoul:

Jujinhyeong,  Dangyesimbeopbuyeo, ~ Seoul:
Daeseongmunhwasa, 1993:328-33,
Janggaebin,  Gyeongakjeonseo II,  Seoul:
Iljungsa, 1992:354-(4.

Wanggeungdang,  Jeungchijunseung I.

Beijing:Inminwisaeng pub, 1991:229-31,

Jung S, Cho §J, Moon KI, Kim HW, Kim
BY, Cho SI. Effects of Socheongryong-Tang
on Immunoglobulin Production in Asthmatic
Mice. Korean J of Herbology. 2008;23(1):23-8.
Lee JG, Park YC, Effects of Seonpye-tang on
OVA-Induced Asthmatic Mice, Kor ] of
Oriental Physiology & Pathology. 2009;
23(2):457-63.

Jung SK, Hwang WS, Ju CY, Lee JS, Cho IH,
Jung HJ. Clinical Effects
sangboha-tang in Asthmatic Patients, J of
Korean Medicine, 2002;23(4):151-60,

Kwon SH, Jung HJ, Jung SK, Rhee HK, The

of Chuong-

Effects of Oyo-Tang on the Respiratory
Patterns and Tracheal Tissues in Allergic
Asthma, J of Korean Medicine, 1999;
20(2):98-107,

. Kim WK, Park YC, Anti-asthmatic Effects of

Samjajihwang-tang in OVA-induced Mice, ]

Orient Physiology & Pathology, 2009;23
(2):343-50,
Deungmunuilimhoe, Yuchwibanggwan-

guihaesul, Seoul:Uibang pub, 2007;216-8.

89



grgetorelduRsls]A] ARsA U015 119

46,

47,

48,

49,

50,

51.

52,

53.

54,

55,

90

Tangbongujin, Gukyeok Hwanghanuihak 1.
Seoul:Gyechukmunhwasa, 2008:323-6,

Roh EJ, Kang HE. Gobangyuchwi,
Seoul:Gobang pub, 2009:289-91,
Jeongukhanuigwadaehak Bonchohakgyosu.
Herbology. Seoul: Younglimsa, 2004;172-5,
322-5,

Han JH, Kim KY. Pharmacology of
traditional ~ oriental  medicine, Seoul:

Uisungdang, 2004;88-93,474-8.

Song HG, The Effect of EH-HA(Ephedrae
Herba Herbal Acupuncture) at ST36 on
OVA-induced Asthma in Mice, ] Kor Acu &
Moxibus, 2006;23(1):1-14,

Kim JM, Kim DJ, Kim TH, Baek JM, Kim
HS, Choi M, Effects of Water Extract of
Glycyrrhiza uralensis on [3-Hexosaminidase
Release and Expression of the Cytokines of
RBL-2H3 Mast Cells, J of Korean Medicinal
Crop Science, 2010;18(4):231-7,

Lee HD, Song CH, Effect of Glycyrrhizae
PCA and
Secretion of [3-Hexosaminidase and Cytokines
in RBL-2H3 Cells, J Kor Acu & Moxibus,
2011;28(3):73-83,

Kim MK, Antagonism of licorice on selectin -

Radix Pharmacopuncture on

mediated eodinophil and neutrophil adhesion,
J Allergy Clin Immunol, 1998;18(1):61-8,
Park SB, Kim TH, Yang GS, Hwang EJ,
Kang EM, Effects of Ephedrae Herba Extract
on Cellular and Humoral Immune Responses,
Korean ] of Pharmacognosy. Vol.21 No.3
(19901  1990;21(3):255-6.

Schwartz DA, Thorne PS, Jagielo PJ, White
GE, Bleur SA, KL.

responsiveness

Frees Endotoxin

and grain  dust-induced

56,

57.

58,

59.

60,

61,

62,

63.

inflammation in the lower respiratory tract,
American Journal of
1994;267:609-17.

Rothenberg ME, N Engl ] Med.
338:1592-600,

Paolo S, Carmela DS, Ilaria M, Sara C, Luigi

Physiology

1998;

D, Giovanna G, Derangement of immune
responses by myeloid suppressor cell, Cancer
Immunol Immunother, 2004;53:64-7,
Schwartz RS. A new element in the
mechanism of asthma, N Engl J Med.
2002;346:857-8,

Renz H, Bradley K, Gelfand EW. Production
of IL-4 and IFN-7 by TCR-V j-expressing
T-cell subsets in allergen-sensitized mice, Am
J Respir Cell Mol Biol, 1996;14:36-43,

Levitt RC, McLane MP, MacDonald D, et al,
IL-9 pathway in asthma® new therapeutic
targets for allergic inflammatory disorders, J.
allergy Clin, Immunol, 1999;103:5485-91,
Choi JH, Park SW, Jang AS, Lee JH, Kim
DJ, Park JS, et al, IL-13 And IL-5 in Induced
Sputum in Patients with Eosinophilic
Bronchitis and Asthma: an Association with
Airway Hyperresponsiveness, J Allergy Clin
Immunol, 2006;26(4):302-9,

Burrows B, Martinez FD, Halonen M, Barbee
RA, Cline MG, Association of asthma with
serum IgE levels and skin-test reactivity to
allergens, N Engl J Med, 1989;320:271-7,
Sears MR, Burrows B, Flannery EM, Herbison
GP, Hewitt CJ, Holdaway MD, Relation
between airway responsiveness and serum IgE
in children with asthma and in apparently
normal children, N Engl J Med., 1991;

325:1067-71.



228 9 291 1 2] IR vl me FoPl Ovalbumine® I 22 el vixl= g%

64, Saito SY, Maruyama Y, Kamiyama S,

65,

Nakahata N, Ohizumi Y, Ephedrae herba in
Mao-Bushi-Saishin-To inhibits IgE-mediated
histamine release and increases cCAMP content
in RBL-2H3 cells, J Pharmacol Sci.
2004;95(1):41-6,

Yoshiki I, Akira I, Sakae A, Atsuchi I,
Yasuhiro K, Eiichi F. Anti-type [ Allergic
Mechanisms of Mao-bushi-saisahin-to in Mice,

Jpn. J. Pharmacol, 2000;82:29-33,

91





