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The Effects of Lycium chinese Mill., Morus alba L. and
Their Combination on the Asthmatic Murine Model

Chang-woo Seo" - Young Cheol Lee' - Jang-Cheon Lee*

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

ABSTRACT

Objectives : To clarify the possible effect of Lycium chinese Mill (LC)., Morus alba L (MA)., and Lycium
chinese Mill. + Morus alba L. (LC+MA), we have examined their influence on the development of pulmonary
eosinophilic inflammation in the asthmatic murine model.

Methods : Female Balb/c mice (5weeks) were immunized on two different days (21 days and 7 days before
inhalational exposure) by intraperitonial injections of 0.2m/ alum-precipitated Ag containing 100 ¢g of OVA
bound to 4 mg of aluminum hydroxide in PBS. Seven days after the second sensitization, mice were exposed
to aerosolized ovalbumin for 30 minutes/day on 3 days/week for 8 weeks (at a flow rate of 250 L/min, 2.5%
ovalbumin in normal saline) and, LC, MA, and LC+MA (500 mg/kg) were orally administered 3 times per a

week for 8 weeks.

© 2013 The Korean Medicine Society For The Herbal Formula Study
This is an open access journal which permits unresticted access via the internet (URL, http://lwww.ompak.okdanche.com.) non-commercial use, dist

ribution, reproduction and providing the original work is properly cited.
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Their Combination on the Asthmatic Murine Model

Results : The suppressive effect of LC, MA, and LC+MA were demonstrated by the accumulation of

eosinophills into airways, with the reduction of eosinophil, total lung leukocytes numbers. These were
correlated with the marked reduction of IL-5, IL-13 and IL-4 levels in the BALF and serum. OVA-specific IgE

levels were also decreased in serum and BAL from these mice. LC, MA, and LC+MA decreased eosinophil

CCR3 expression and CD11b expression in lung cells.

Conclusions :

These results indicate that LC, MA, and LC+MA have high inhibitory effects on airway

inflammation and hyper-responsiveness in the asthmatic murine model. The suppression of IL-5, IgE,

eosinophil CCR3 expression and CD11b expression, and the increase of IFN-y production in BALF seem to

contribute to this effect.

Hence, the results indicated that LC, MA, and LC+MA could act as a

immuno-modulator which possesses anti-inflammatory and anti-asthmatic property by modulating the

imbalance between Th1 and Th2 cytokines.

Keyword : Lycium chinese Mill., Morus alba L., Immuno-modulator, Anti-inflammatory, Anti-asthmatic.
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9l }04, Balb/c *Moﬂ
ovalbumin®.2 28 v“‘éﬁ < ¥ ¢ 7#AH
Z A A A (Bronchoalveolar lavage fluid)ell A&}
= & xS F WEPE, T S v
DLN(draining lymph node)W2] & A|EZ=2} 18
a1 FAE FFFAe #HxHY CD3, CD19,
CD3/CD69, CD4, CD8, CD37/CCR3", CD3*/NK1.1*
SIBALFW|CD3,CD19, CD3*/CD69*, CD37/CCR3Y,
B220/IgE" ¢} ELISAR-A]ol4 BALFWS] TL—4,
IL-5, IL—13, IFN—v, Eotaxin, IgE —18]a1 &%
2] IgES} histamine &2 W3le} wpx|uto
2 H&E, M-T $7H4 Aoz myEzx2S

PHSEN RE 4YARE AT F FI4 9

QLN A ==
T ATE 1% = il BaskE bloltt.
O. Als 2 Uy
1. A5
(1) &&=

Ao AFEE OB M, Rkl
AnE AL BEAGAA FYstel FATE
SEER IR ES
sfe Abg-alalt,

)

el 5FH 2] Balb/c A3 30
vlo] Y A (W55 243)l
3 FU7A] P ALE (A F

e oo

A7, *“’WE)Q} = swsl saeta, A
22%2 —‘é— Zlo}G% 253 AR S

(3) A& =

W pe, e 27 RS 242 200g
o zZ+z} FR{4 2,000 mlE 7e § I8 F37)
(%, Korea) & 3A17F F&3810] o <5
ofste] olE EFRAEA (rotary vaccum
evaporator, BUCHI B—480, Switzerland) & &%
3kal, thA] B4 AX7] (freeze dryer, EYELA
FDU—540, Japan)& ©]-&3&to] &z x3 A&
26, 24, 25gS ¥ (—847TC) HytatA A3t
EER 34 to] AFE-aklth

(4) AlefF g 7]17]

2 Ay ALgH A2 thiazol—2,5—
carboxymethoxyphenyl—2,4—sulfophenyl—2H
—tetrazolim (MTS), 2,7,—dichlorodihydrofluorescin
diacettate (DCFH—-DA),
chloroform, collagenase, isopropanol, =¥ -&
gl (RBC lysis solution), dulbecco's phosphate
buffered saline (D—PBS), formaldehyde, magnesium
chloride (MgCly)E Sigma AF (U.S.A) AES
ARgatR o, S-EjoldA (fetal bovine serum,
FBS)& Hyclone A} (Logan, U.S.A) A& A&
stRon, FAE 48§13 AR anti—CD3~—
PE(phycoerythrin), anti—CD4—FITC(fluorescein
isothiocyanate), anti—Grl—PE, anti—CD8—FITC,
anti—CD11b—FITC, anti—IgE—FITC, anti—CD69—FITC,
propidium iodide (PI)¢} RNasei:= Pharmingen A}
(Torreyana, U.S.A) Al%S, IL-5= R & D system
it (Minneapolis, USA) A ES AHEEF o,
71eF Lk Al ke B Al kS AFE-3LSIT

complete adjuvent,

[\)
s

g

(1) 24 AF=
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500pg/mle] W (ovalbumin @ OVA)Z}

10%(w/v)aluminum potassium sulfate (Alum;

Sigma)& PBSZ £33 & &35t} o] &3
2% 10N NaOH=Z pHE 6.5%2 FAslo] A0
A 1A1ZE B0 WX 8k 750xgol| A 5EEQF A4

=2~ =

B3tk o] AAE(pellet)S Z=HFFE 78t
Ao ko z &33F 100 pg OVAS 0.2 ml=
zAste] B4 & FAeke] =
o]F 14 A BHE v OVA(500ug/ml)
100 & 71=F90.030 0. 2149A 58 5
= o] &3&to] 2.5 mg/ml OVARNS 370 30
] dFde) 334 8F FA U H U= =
2tk olu] A PBS W FAL F9Y

o
QA

> oo Mr N
¢ o Jx

A
o},
(2) A =9] AT 5
OVAR 72172 A1 & 219A 58 ik
(500 mg/kg), (500 mg/kg) B F MEeF

£ FEE (500 mgke)s E5Ld 53] 4+
Fo 3Gl Uiz YIS 5% 4+

FoAsiglny. Egt YT oR 157U 33
cyclosporin A (CsA, 20 mg/kg)E 8F7F B+
Al 3kttt

(3) 71#AH A2 N (bronchoalveolar lavage
fluid: BALF) &g 9 #4

85 F 7I=AGE SAF 7, AF welA
deolg #ejdhal BALFZRE AXE #eah] 9l

a53le] 10% FBS/DMEM ujj %kl
21715 7] (trachea)ol] =Y A17]aL
1743 3 33 F3AA FEsHAh
CollA 5% &<t Meste HE+
Wiz 2 AlAE F 0.04% trypan
blueZ |Ast HESFE ZSH3I3IT
22)% BALF A|3EE cytospin (3+7}8}) o) A
1000 rpmellA 5&3F AlEE g - slided A%
3ol Diff—Quick 29 (Baxter Healthcare, Miami,
FL)E o]&3le] dAsigitt. o] &Efo|=2 7 E
Az BF) dAMEA SO 2 HAMEY types
A7 5 Fstdn 7 (400, Nikon, japan) 2.2

=) i=Ih=e]
3 SRES

N

39

D23 infiltration® AR 4 A3t}
A FHE At FAE SAHS & #2248 A
Ayt 2% ol ¥ (fetal bovine serum,
FBS)o] ¥3tgl RPMI 1640 ®iAe] 1 mg/mle]
collagenase IVE 713+ &4 3 mlE 37°C,
shaking Bl7]oA] 30& &9t 53] o]
3 (digestion) &t HAEE E&]3 F cell
strainer (FALCON)Z Z# oy E¢ES A AS

T’:'é‘
5 AESRE ek

"
_I1N'

7411 0

(4) 71%=9] IIWk-e- (airway hyperreativity :
AHR) 374

dobil Roje] wls AAE fgkd WA

A A M%7 =M (Whole body plethysmograph,

model Biosystem XA; Buxco Electronics Inc,

Troy, New York, USA)& o]&3lo] wElZHo|

oJg 7% Fae frdate] 71w 3l whe-S =
3kt

HEREY jESY SAHL AT Y F AAE
Z}7+] chamber biasell Y1l 30% & <Hg3r}
HA WEEHS 38t 9271 183 dryst
Sl 1033 715& 3t dioJelE 10% HH o=

5ok /150 Aol Pk 71
EFZ> 3.125 mg/mlolA 50 mg/ml A =
& S7FshdA] Penl #h& 57433t Penl %k
U3t 22 g2 ofste] SAe3IH
PenH = Pause X PEF/PIF, Pause = (Te—Tr)
/Tr (PIF, peak inspiratory flow; PEF: peak
Te,

il

expiratory flow; expiratory time;Tr,

relaxation time).

(5) FFAIE A (flow cytometry analysis)

Ao} HAxAHAomEE FEg AEZFE
17HA A2 2AEC] gig A E o] 83k
A7) 9late] 2~5x10° AER FA3}
HF&N (1% Feiok 84, 0.01% NaNz7}
7 Ak &89 pH 7.4)0. 2 13] AH s}
t}. ©]& FITC (fluoresceinated isothiocyanate)
= PE (phycoerythrin) #3523 0o] A% CD3,

yd)

fHo¥2 K oof B &
nSL' = 12
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CD4, CD8, CD69, CD11b, Gr—1%¢] &4
o 7}kste] 4Coll A 40%3F WHE-A]7] a1 ¢
golog 23] NHS & AEEH FAES]
17] (FACScan, BD Biosciences, U.S.A
e cia=
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(7) ELISA (enzyme—linked immunosorbent
assay) +2
A A L] g FH| A H <ol A TL—4, IL-5,
IL—13, IFN—y, Eotaxin? &%A IgE, Histamine
9] &S 43171903 enzyme—linked immunosorbent
assay (ELISA, Endogen, USA) ¢} IL—13% ELISA
kit (R&D system) 2 it g}

0% paraformaldehydel| A 24 h

Faddo] 1Y dFLE 247 dehydration
A H xylene( I, II, M)©E dealcoholizations:
Al FATt

225 vﬂrrjjr*’4 o Xufste] 5 um F-7-9]

J ©m, hematoxyline/eosin
A3 AL, 175}4 &4 ARE B
3}7) HS}@ Masson/trichrome (M—T) |48 &
Alell Al g)ste] TSt

(9) BAA
B= AR 53] wHEsgl o, F 30 viel<]

PenH value
14 q

Balb/s normal

—— OV A-control

—&— OVA-Csh (PC)

—8— OVA-LC 500mglleg

—C— OVA-MA S00mgke

—— OVA-LC+MA S00mgikg

12 A

10 A

AAREYH de d7E T3+ meantstandard
error gto® YERNSITE tixatd) AT 719
ztele] djgk SAIEA frold FFS Student's
T—test WHORE FA4315 21, pgke] 0.05 o]a}

9 A% Frol @ Ao st

. 2 3 4 3

1. PenH % 574

715 AHINEg-o] A a5 G187
HEelEde t$ PenHEk S S S
(Normal @ WT)oll H]3] OVAE %ﬁfﬂ
(CON) 9| PenHgto] HEFEH 5= ¢
b o, tjzatel] H|she fUﬁ’B?(LC), %A

B (MA)Z W85l 7 (LC+MA) ol A B35 PenHzk
o] WetFH FXkol Hl#ste] dA3] FHAH A
53] W& FowelA] dAsA 7= ghg-o]
HaE S B 5 dqTH(Fig 1).
2. UM E 24 A3

(1) H=%, & #AAE 2 BALFY AEZF9]
A Eel v X =

OVAE Folalx] &e Aol vla] OVA

Tk iz #Hy A=
Hlgke] LC, MA 3 B 8-Fo] ol A B fHAas

3.125 6.25

12.5

25 50 (Methacholine mg/ml)

Fig. 1. Effects of LC, MA and LC+MA on methacholine-induced AHR in the sensitization protocol. PenH was measured in a Buxco

box, as previously described (in Materials and methods).

40

*p<0.05, control group versus LC, MA and LC+MA and CsA treated groups.
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A

e

H Con Cs& LT MA LO+MA

00 S0 soo

(mglkg, p.o. igjection)

Total leukocytes in BALF (%105

o

ﬁﬂ

LC  MA LO#MA
500 500 S0

D

[

(m&l'kg,po irjection)
Fig. 2. Effect of LC, MA and LC+MA on lung weight (A), total lung cells (B), Leucocytes(C), and Eosinophiles (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 LC, MA and LC+MA for the later 8 weeks. At the end of the experiment,
the mouse lungs were dissected out and weighted. The results are expressed as mean + S.E.M. (N=5). Comparisons between control
and test groups were analyzed using Student's T-test. (*p < 0.05, **p < 0.01, *** <0.001). N: normal Balb/c mice, Con: Ovalbumin
inhalation (control), CsA : OVA + cyclosporine A(20 mg/kg), LC: OVA + LC(500 mg/kg), MA: OVA + MA(500 mg/kg), LC+MA: OVA +

[LC+MA](500 mg/kg)

Ach(Fig. ZA) OVAE Foabx] &2 Aol
H|3] OVAE gk 2wt e] HAAMEFTE S
AT, mZiLoﬂ Hlsle] LC, MA ¥ W85 o0
A BT AaEen, 53] MA(500 mg/kg) T
EXRojqy HEFoTA A% s HS
tH(Fig. 2B). BALFUe] FMEF= OVAE 7
11—1\17];(] oro x%)d—;oﬂ u]gﬂ BALF LH uﬂg;g}
7 OVAE A7 g z=toll A A eHA F7}
HAoh gizatel vste] LC, MA ¥ ¥§5Fola
W FAaEAoH, 53] BE FE9 MA
ERola HEFo Tl A dAS HAE B
%W(Fig. 2C). BALFU 9] S35k & OVAE
DAAN TN A e AGadatol vls] BALF W &4k
o] 47} OVAE ZAAAIZ dlzatddlA @A 31
S7HE ATk o WlEte] LC, MA 2 HE%
of ol A HaEen, 53] HEFoTl
A A A g £ B AH(Fig. 2D).

=
=

E:

x
bd

o
RS
A

(2) HA=AW FHE g3

Y|

&
s w
P -1
= =
T
i
-
= s
il
= m
=]
B o

o

Con CsA LC MA LC+MA
500500
{mglkg, p.o. m_.m:uo:;}

g 3
% 300
om0
=
200
g
= 150
=

100 .
g
& S0
&

0

N Con  CesA LT MA LCsMA

00 500 s00
(mgkg, p.o. injection)

Hzx2 g TAES CD3" AlZFE %
A 70.2413.3(x10") 1 ¥t 1o H AE
S 205.619.1(x10MHE A F71E A
LC, MA Z2]a WE5Foiite) CD3" AlEse 2h2t
88.1+23.7(x10")(LC 500mg/kg), 106.249.4(<10")
(MA 500mg/kg), 90.24+8.8(x10")(LC+MA 500mg/
kg)Z thzarel] Hls| AU BE TellA] &
A%t 7HAS BAH(Fig. 3A). #HZ22 BAxQ
CD19" M E 4= HAlaol A 44.243.9(x101) 91
W gl o] A ESE 102.643.3(X10Y)
2 A3 F71E Ak LC, MA 12]al 3&-5Fo
9] CD19" Al Z 5= 247} 72.3+27.7(X10") (LC
500mg/kg), 69.4£18.3(x10")(MA 500mg/kg),
70.342.0(x10*) (LC+MA 500mg/kg) & th Z=-o]|

v Zas ) 53] HEFolTol dA% 7
22 ®rHFig. 3B). #z2A CD3"/CD69" 2
Axss A4e FRATA @ AT
CD3*/CD69" A ES= 9.8+1.0(x10%)¢] ¥HA, OVA

= A&l A FHA7 g zatol M e AR
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4= 49.5+1.5(x10) 2 &A43) Z71E 2} L,
MA % 885079 CD3"/CD69" MESFE= 242t
22.847.8(x10")(LC 500mg/kg), 21.241.2(x10")
(MA 500mg/kg), 21.843.6(x10") (LC+MA 500mg/
kg) 2 tiztel Ble] Akt B dtellA &

A8k 7245 ®mgh(Fig. 3C). #H=ZA4 CD4" 9
AxFeE JAE FEA7IA @2 AdoA e

CD4" MESE 50.949.0(x10M) 0™, OVAE 7
2psto] Hals Azl dlEdtel A 146.8+3.7
(x10H 22 dAsHA F7HEA0h LC, MA 2 H
GO0l CD4™ A4 2H2E 69.1421.2(<10)
(LC 500mg/kg), 68.3%0.6(x10")(MA 500mg/kg),
64.4%4.1(x10") (LC+MA 500mg/kg) 2 Tz
Ha] 7ZFAskgich RE FolA f94 e ga
= BH(Fig. 3D). #lx2AY CD8" 9 AxFE=
AAE FLA A ke Aol 2] CD8T Al
.

= 7.140.2(x10H) 01, OVAS 7Hz}ele] HA1S

Az Bs
% %
P gl
B é 140
k-] &1z
& ig 10
b} = &0
@ E
= Y
g g
3 o

N Cem  GsA LG MA LA M
500200 200
(mghkg, p.o. jection)

D= EZ
x a3
3 8
B |33
= -
g ]
g o
= =

P
2 S
g 2
3 H
=
E 5
= -l
N Cen  CsA  LC MA LO#MA N
300 500 300
{mpleg p.o. Myjection)

G &
eE" SE
5= =
23 2%
£5 ¥ Fat
= 3"
2 B v
20y b4
= . o
ge w4
RE? 0
s RE 38

o &

N Con

CaA LT MA LCHMA
J00_ 00 300

(mglhkg. p.o. wijaction)

N Cem CaA

(mghcg. p.o. yjection]

FHAIZ] izl A 28.8+2.8(X10M) 02 @A
A Z7HE ATk LC, MA 2 B &Folto] CD8"
AxSE ZH2F 9.743.8(x<10M)(LC 500mg /kg),
13.640.9(x10") (MA 500mg/kg), 14.0+4.2 (x10")
(LC+MA 500mg/kg) = thzxwol vlaf 7438k
o ZE oA foA H At (Fig.
3E). # x4 Gr—17/CD11b" 9] A Z5E H2)S
A7) A e Aaktol e Gr—-17/ CD11b*
AFESFE 14.011.1(x10M) 0], OVAZS 728
A4S FEA 7 2ol A 61.7+4.2 (1012
2 @A S7kE AT LC, MA 2 HE85Fo7
°] Gr—17/CD11b" MEF+= 247F 13.3+1.7(x10%)
(LC 500mg/kg), 25.740.5(x10")(MA 500mg/kg),
20.241.1(x10")(LC+MA 500mg/kg) & ) Zrell
v AAaseih BE oA foA dE dAas
WK Fig. 3F). #|z2WH CD3™/ CCR3" (eosinophil)

o AT A4S FEATIA &2 el A

=
Id= Has

2~

I

KeN
=

8 ¥ 8 B8 B8

CD3%CD6S (X 10%)
=3

Lung absclute Mo, of

=

N Com CsA LC MA LCeMA
500 500 500

(mglg. po. bysction)

LC  MA LCHMA
00 500 300
(mglka, p.o. injection)

F

g 8 3

Lung abzolute Mo, of
Gr-17CDT1b 2 (X 10¢)
oo

=

N Con CsA

LC MA LC#MA
500 %00 S0
(mghkg p.o. ijecnor)

LE MA LC#MA
300 00 300

LG MA LOHMA
J00 500 A0
(mgkg, p.o. injection)

Fig. 3. Effect of LC, MA and LC+MA on CD3" (A), CD19" (B), CD3"/CD69" (C), CD4"(D), CD8" (E), Gr-1"/CD11b" (F), CD3/CCR3" (G),
and CD3"/NK1.1" (H) absolute number of lung cells in OVA-induced asthma mice. Total number multiplied by gating percent in lung
made absolute number of cells (described in materials and methods). Comparisons between control and test groups were analyzed
using Student's T-test. (*p < 0.05, **p < 0.01, *** <0.001). N: normal Balb/c mice, Con: Ovalbumin inhalation (control), CsA : OVA +
cyclosporine A (20 mg/kg), LC: OVA + LC(500 mg/kg), MA: OVA + MA(500 mg/kg), LC+MA: OVA + [LC+MA](500 mg/kg)
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o] CD37/CCR3" AMEF= 10.243.4(x10") o],
OVAE zHeste] A& A7l dizdelA

63.5+£9.0(x10M) o2 FA A Z7tEAe LC,
MA 2 HEFoIF9 CD37/ CCR3* AEFE 7
7} 18.942.4(x10"(LC 500mg/ kg), 29.3+3.5
(<10")(MA 500mg/kg), 18.740.2 (x10") (LC+MA
500mg/kg) & thatol] vls] 7H4sich BE
A oA HtH(Fig. 3G). #A%
2 CD3*/NK1.17(NKT)<] Al A& H

=
de ArE

B Y
X

AXS
A7) A e Aol el CD3Y/NK1.1" AlE
5.4+0.2(x10")0]1, OVAS 7H&tate] 2
WA 7] Tl 2Tl 4] 29.1+ 1.7(x10M) 02 &
AsA 7 E AT LC, MA 2 HEFoT9]
CD3*/NK1.1" M2 247} 15,5+ 6.6(x10")(LC
500mg/kg), 11.9+1.1(x10") (MA 500mg/kg), 12.3+

3.9(x10"(LC+MA 500mg/kg) 2 tjZol| H]3)

A<

-

o
=

e
ey
)
T

7rAasth RE oA FoA dE AE B
S tH(Fig. 3H).
(3) BALFY] A 5= 24
BALF U] TAHI®2Q CD3" AZ5E AAT
3L

A 4.841.9(x10%)¢1 ¥ o

& =

% %,

tn =

g 8

& &

= 2

2 =

P =

=2 =

s Fi

= 4

=] B

=

] &

. Con Cah Lc MaA LO+HMA N
00 500 200
(g, puo. injection)

oo e
2 2 2 &
Phs 13

Bon =

= Pé o
B3 S
2s] | 5
Ba o

a -
a0 i

N Com CiA LT MA LCWA N
00 %0 0
(mglkg, p.o. injection)

Con  CshA

CsA

= 2534272 @A Z7FEh LC, MA 2
W& Folte] CD3" Al 747} 8.944.0(x10%)
(LC 500mg/kg), .7£1.7(x10%) (MA 500mg/kg),
4.6 £0.8(x10")(LC+MA 500mg/kg) = thZ o]l
v 7raetlh RE oA A FAE B
ArH(Fig. 4A).

BALFU BAI¥2] CD19" & A E5E AT
A 0.2£0.0(x10%)¢1 vkt Ao AlES
= 1.0£0.1% @As] S7FESTh LC, MA 2 |
gl To] CD19" AlESE ZH2} 0.440.2(<10°)
(LC 500mg/kg), 0.4£0.1(x10*)(MA 500mg/kg),
0.240.1(x10*)(LC+MA 500mg/kg) 2 uZte]l
Ha Zastdh BE ol A gAaE B

t}(Fig. 4B).

ST 2= -
3T =
s oY L

o3
DA

BALFY CD3*/CD69%e] AxE #H21S fut
N 7R ek Ao A 1.40.2(x10%)91 vhd, o)

ST 2~ -
3T =
fin oY L

Zaro A o] Al 7.9£2.0(x10°) 2 A3 =
7FE 0tk LC, MA 2 ¥8-Folite] CD3*/CDBY”
AZFE 27 4.642.5(x10%)(LC 500mg/kg), 3.3+
1.4(x10°) (MA 500mg/kg), 2.3+1.0(<10°)(LC+MA
500mg/kg) 2 ol vls] #AAastdleh 53] 1
Sl A o4 e B ATHFig. 4C).

s
5]

Ragat=

@}

=3

BALF absolute Mo of
CD3YCDES (% 10%

]
LC MA LOMA
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(mghg po. pection)

LT  MA LCHMA N Con Cah
500300 00

(mgkg. poo. byection)

LC MA LC+MA
3 L]
(mglkg, p.o. injection)

Fig. 4. Effect of LC, MA and LC+MA on CD3" (A), CD19" (B), CD3"/CD69" (C), CD3/CCR3" (E), and B220"/IgE" (H) absolute number
of BALF cells in murine model of OVA-induced asthma. Total number multiplied by gating percent in BALF made absolute number of
CD3+ cells (described in materials and methods). Comparisons between control and test groups were analyzed using Student's
T-test. (*p < 0.05, **p < 0.01, *** <0.001). N: normal Balb/c mice, Conl: Ovalbumin inhalation (control), CsA : OVA + cyclosporine A(20
mg/kg), LC: OVA + LC(500 mg/kg), MA: OVA + MA(500 mg/kg), LC+MA: OVA + [LC+MA](500 mg/kg)
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Fig. 5. Effect of LC, MA and LC+MA on IL-4, IL-5, IL-13, IF-r, and Eotaxin level in BALF and Histamin level in serum in OVA-induced
asthma mice. Balb/c mice were injected, inhaled and sprayed with OVA three a week for 8 weeks for asthma induction. One
experimental group was treated with extract of LC, MA and LC+MA for the later 8 weeks. IL-4, IL-5, IL-13, Eotaxin, and Histamine
levels were assayed by ELISA kit (R&D system). The results are expressed as mean + S.E.M. (N=5). Comparisons between control
and test groups were analyzed using Student's T-test (*p < 0.05, **p < 0.01, *** <0.001). N: normal Balb/c mice, Con: Ovalbumin
inhalation (control), CsA : OVA + cyclosporine A(20 mg/kg), LC: OVA + LC (500 mg/kg), MA: OVA + MA(500 mg/kg), LC+MA: OVA

+[LC+MA](500 ma/kg)

BALFY CD3 /CCR3"(eosinophil) 2] A|E=
A2E A 71A) 22 ol A 9] CD37/CCR3*
AETFE 0.540.1(x10°)81 WA, o) ztol A 9]
8.1£1.3(X10°) & #A3] F7h= k.
LC, MA ¥ H&%Fo]39] CD37/CCR3™ ALt
Z}7b 1.540.2(x10°)(LC  500mg/kg), 2.8%1.0
(<10°)(MA 500mg/kg), 1.4£0.5(x10°)(LC+MA
500mg/kg) & thZrol| Bl A, BE
oA F-<14 1A (Fig. 4D).

SESE

LIRS
=13

BALFUW B2207/IgE"¢] Al ¥4+ frd
A 71A] e Aol 4] B2207/IgET A X4
0.3+£0.1(x10°)¢1 W, thzatolla o] AxsE
2.540.1(x10°) & #A3] Z7}= 2t LC, MA &
Harare]  B2207/IgET AEFE
0.840.2(x10°)(LC 500mg/kg), 0.7+0.2(x10%)
(MA 500mg/kg), 0.4+0.1(x10")(LC+MA 500mg
/kg)Z tFEtel Hls] HAasith. BE oA
oA e R tH(Fig. 4E).
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(4) ELISAS] w}2 BALFolA IL—4, IL-5, IL—-13,
Exotacin 2 &2 IgE<} Histamine #4
HAAS FEAANA] e Aaatel w8 OVA
Akl HAAS Al 21 BALF Wl IL—4,
IL-5, IL—13, Eotaxin® ¥AW IgE: A 3]
Z7bE ek IL—4% LC, MA 2 R8T o]0 A
o izl HlE} FAAFEASH, 53] LCS W
|FoTAA Fo4d A FAEAT(Fig. 5A).
IL-5% LC, MA ¥ #§FoTo| e A
o, 53] LCe WEFAwoAA fod A 7
2% AcH(Fig. 5B). IL-13+ LC, MA 2 H&%
Ao Ao fo4gd Al FAEHAH(Fig. 50).
BALFUYl IFN—vE A& 8717 &2 A4
aroll HlE OVAE 7HAbate] A& FA7l dix
ol mlE] AR, LC, MA 2 H-&FoTo
Ao TFN—vy7} dizwtel vl f204d A S71

1t (Fig. 5D).

Eotaxin& H-&5% o] ol Ak §-2] A

=

A 24
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=) tH(Fig. 5E). (5) H&E 2 masson trichrome@ Aol 2]3} o
AW [gE A& FEA71H] &2 Aol o B4
HI3] OVAE zHtele] d21s FEAZl tizate] H&ES] Aol A kel vla OVAR f-2t
A

BALF W IgE7} @43 7193, LC, MA % Azt HE %—ﬁoﬂ AT e HAG
-8 Folod A 9] BALF U] IgE7F gzl H]3 GTAE] Hfo] tFom EXske o] Az

kﬂm’i i

oA A ZAEAHFig. 5F). AU histamine ok ey LC, MA 2 Bé%—r"iff"ﬂ’ﬂ‘: =3
HAAE FEAZIA 2 A4 vlg] OVAE 7 Tl HaE dFAEEe] FAE ASs AT
2ste] HAS A gFzae] serum U = Ad2em, M—T(masson trichrome) %34 % bz a
histamine©] &@A3] Z7l5x, LC, MA % H Z212] F9 ol collagen®] &g AL zF=A 0
gFol7ol A9l serum W histamine©] thZEw-ol AAste] 229 SYATE Al Ao =
Hl3l FAaE ATk 53] WEFofaolA o4 aoll Hlate] LC, MA R W& Fofatoll A 2454
Al A AH(Fig. 5) o] AAsHA FHAE-& F1E = AUk (Fig. 6)

A
H&E
M-T
LC+MA
H&E
M-T
B
ﬁ’ 4 W Total index nurber degree
_g O Infammatory
=z 2 & Blood
e
E @
=
¥ &
B
i
Y
=
Harmal Control CsA Lo MA LC+HMA
500 500 500

(maleg, po. ingfection)
Fig. 6. Effect of LC, MA and LC+MA on histology of lung tissue (H&E and M-T staininig) in murine model of OVA- indued asthma lung cells.
Balb/c mice were injected, inhaled and sprayed with OVA 3days/week for 8 weeks for asthma induction. One experimental group was
treated with extract of LC, MA and LC+MA 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: Ovalbumin inhalation (control), CsA: OVA + cyclosporine A(20 mg/kg), LC: OVA +
LC(500 mg/kg), MA: OVA + MA(500 mg/kg), LC+MA: OVA + [LC+MA](500 mg/kg).

45



0|5} HiR| k5| K| H213 135 (20131 6)

O ot
Herbal Formula Science (HFS) 2013:21(1):36-50

V. a1

gl M= S SRR RO R Ah
o] G zol EEA kiRl REE ﬁ%d\’\]ﬁ
o] REESH A S w2 G o]
o] fAFY PHFEO R Q18lo] MM
st dg] H= AeF Ue dEReR &
o el & AFeFARel MY

Mol tigk 71wk QlaL Mgl ik A
o ok, CiTel tigk Aro] Sl=wl, of il
o] @5 Wb BEe] S fAFSITRAL 3
T Ut

A IR
S A EH,

1= j

S
B

__1_‘__
o
%’a—

" for >1

O
-

1 A

rlo

1o g §2 Flf =

o]

olN EA HE v
W#‘Fﬁ-iﬁ%ﬂam N = ”r“r’u.é-f:
Z NS} 7

e
13} Bl 9)
4 vt dena &
AR A9 d WA e
% 4 v 2o} e ggel A7)
thool WEAES SHe Hol
sel grilio] Lishol g ueh7] whiol

o

Lrﬂé

T
L
S X 2 ohooj oo

jas
Mo o

§:J

?&
iy
oo o

A

A
&= Aolth. AR fifiol ofs TAsh= i
o Agell= obd WS gla, vt 55 2
o 227t AY S 5 4 th] wA7F glck
7F EA oA Hd amAoF & GJ‘HO]E Ao
Ardstar vk ol= el f#lke] saELske] LAY
b= AoR, njaA i 3ol Sehs Aol
o} mpR| ko 2 el ofs) A= Wigg e 2
AL Fepal YA e Rebed], 4 taEo] 2

=

Ashs Ak gl £& w5 Hd Mo
WA e-7h vkl Adnskar gl of

= el Miste] sibA-gol Loy eyt K7t
R oL, e KoY e shebete] ks
Aol ol gl el ol Nk oA Hiitol
el = fli- 1A ] Al ojs) ek
Ao dustal gtk o] W8S I3tem shof
Jx}oﬂ A ARSI, Feks

’iﬂgmﬂﬂi DEHIBILIG, SRERGIG, Wik, A
X —‘Z:— 9] T7HAI 2 AlESEAL QLo (B I, skl

?‘?O

=3
al
=

‘7? [

46

A, MR B TREERIR A, dt B,

bk, 1991:87-91.), ZFarskat sjc},
Adjelstollr = 7|me] EToR QleiA 7]
7h s g oRR SFo] wAgsle] 73t &5
2k %—/}}o] %HELE]: ;d;oj,oi /K—]Uﬂo]—_,'l 3)\1:}. 0E1
oA 7Iwe] A 719 HuE el )
o) Aoy A AP a0k FEe 2

I stk H&%C AZ|E L Qo o5 g
g 27lo] ¢lojx] o] AYH Eh
a8y Hole e T
H]UL]—/H]J- SA7)T @ A e &4
AAATE B AT AFoR
A|AA, 7]+ HA (Airway hyperreactivity)
& (obstruction) 7} A W&o T3k Ao
E% Hom E3] BALFo|A+E Th2 BE -9
g3 e vhar Barskar ek
i«WOML o] 3 s S Y EHOR
TSk gl Hl=dl ololl AR HENE W
Q] = OEME M, Bak 25 g
%1 Wi SEe] o= Ee] dFol UeAE
FEEQl S B8l A3 2zl Balb/c A
Aol ovalbuminoZ HA& fU3 F BALFe]
EAes BAAES, FHETE, BT
FAZ FFg A wﬂ&?ﬂﬂ% CDS, CD19, CD3/
CD69, CD4, CD8, CD37/CCR3", CD3"/NK1.1"¢}
BALFW¢]CD3,CD19, CD3"/CD69", CD37/CCR3™,
B220/IgE" ¢} ELISA®E-AJolA] BALF 9] IL—4,
IL-5, IL—13, IFN—y, Eotaxin Z&]1 g3 W<
IgE®} histamine F&%9] W3le} npxjwto=z
H&E, M=T 7714 90 2 A EZ2S 4]
w2 H AT
2] welo A BALF xﬂz
2l ®yrlde glo] Fast
I glem, e dFuNIAES
OVAZ §3H o5 dAZu/leA52 BALF AX
ol EulEH o5 AEE H2e Wy ¢l
o] AR Al AsFS Fi= Ao oA on;p“
AR AT-A el o stH %
e dEs dovl=d M

Sk Ao, Th2 Al 3zel] ojsl] vj7)%= <

o

=

L.
B
)
o
F
=

ojr
f
r
N,

1

=T I A PH

[e]

o "2

i

EER 18w
:\



K75 9] 291

EAR R A=

ol &7 Hufi s, fisg B F etz e g a7 B

Seo et al., The Effects of Lycium chinese Mill., Morus alba L. and Their Combination on the Asthmatic Murme Model

IL-13& BYSAA 24 e gdold Fa8

S shgirha el ek

in vivo 2¢S n#EsdRd A, LC, MA ¥
W gReRo] & ATASl WAL Qg A
®,LC, MA % B8FlTelAE 242 ATAL
B, ol OVAR fukd Juxdzow
ek 7k wWelAEe] F7he} Belo] gl Aew
B2, 5 ol ofAle olstel AFAGo] oA

| o= Azhetk(Fig 2A).

FuA, LC, MA B W8 elTo] F A
AR S AANE, TN fo14 9
A AEF7E AR ol A BAT, Y
 AAAE, MBI 59 4F fE A4S
7ol ol AAE o] YA, 7% R 71
& 9 4o galste Spela, Al
4% 09 B ALE LI F AN S
= e}

o
o]5 Aol o3 FFH-S et Zgo] gl
= Ao2 A7tEYH(Fig. 2B).

w3l BALFY] 2Wa 3 o )X oaks 2F
HRE, ") AE5e) GAE FARS Bola glo
W, o= ¥ xAe] A=y A=A "M ¥
7V S SS oughe), gl vlE] WEd ot

o AISR: 280l Sl Ao® A7 TH(Fig. 20).
PP RO 2 BALFW Ak ol A= 9
AR, Fofwel A tiate] Hls dAsHl &
A TE e S S S Ql9le ol R
ool Tk Frbell ogk A4 71 E Al

o]o o

AT = }\]/R]'ELE]'(Flg 2D)
Aﬂ HA FAE FFEA A CD3 = T AlE

z8 o]

ol EAEE THERo|H, CCR3T receptor
= #z % %L ST, HIHAE B Th2 Al Eel
A e, #2249 BALF W CD3"9) A%
FE AT EA LC, MA 9 W-&Fo]tol| A diZxa
ol Wjs) CD3"e] MES7F AASHA Had AS
gelst 4= QAtH(Fig. 3A, 4A). Z12]al CD19+:
BA oA W& st= 9 markero] ok g 24 7}
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BALF W} CD1979] AlE4E Aunw, Fojo|
A thztell vla] CD197 9] MES7F AAsHAl 7+
28 AE g1 = ) (Fig. 3B, 4B).

T CD69 = T AE, dAAME, 4k, 55T
SOl B =Y M¥xEe FA3) markergA &
24 Qo™ T Az 27] &438E YEh
], SAdstE SAA] TEERR A R
Al A HEe] BAR AREE S Qlrh 2 A
ol A #| %42} BALFolA CD37/CD69 "] AE4E
AR, Fojtol| A tzatel Bls] CD3T/CD69”
o AES7F FAT A gaE AL AT 5 U
t}. (Fig. 3C, 4C).

CD4 T AEZE 3¢} a7 A2 7rdle] 7%
Hol| &FH= A Ql AESQI], HA oA
Z7}5 3, @43 markere! CD25E WdstE= A
2 A ok 3, CD4 Th2 AEE= HAS
A AEZ dHA Yop?,
CD8 T Ml¥& CD4 T A2}t u}zmx]i 24 %
Yk cytokinesS! IL—4, IL-5, IL—-13&
Aoz dEA Yoy,

L Aol A Fool A tizatel Bls] HxA
o)A CD4", CD8"S] M EF57F dASHA s A
< gelek 4= dlek (Fig. 3D, 3E).

CD11b+= A2 gA}e] 5371 SAlo| Al Ho]
How =i WEHE  AEFEEA o)
Gr—1& g9 EAARA o] w3}, <

o #edah® Gr-17/CD11b'E A48 g,
= 333 myeloid suppressor All3EolA
UE 5= markero] 7] 3t} o]5& FFo

SollA AlelE7IR1S Hnlste] WA M| =t
e Aoz delA oy,

Eoﬁoﬂﬁ thztell Hl&l Gr—17/CD11b" ¢
4 3 LC, MA, B8 FoitolA
A% s iﬁiE}(Flg. 3F).

vl A, ELISA 418 A9, BALFWY 1L—4,
IL-5, IL—13, IgE, eotaxin®] FoiitolE= #<
AA B AaEeH, 53] WEFoatelA

T

_L.“[‘ i i D
AAEHA HAaE A AANTHFig. 5).

ekl A A7)

o

= =2
g, IFN-v thaaol s fass Zo] w4
S, Folell = B S7HE A TH(Fig. 5D).
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CD3*/CD69*, CD4", CD8*, CD37/CCR3", CD3*/
NK1.1"$}BALFW€ICD3", CD19", CD3"/CD69™,
CD37/CCR3", B220/IgE™ ®A3} 18] ELISA
F2Aol| A BALFW 2] IL—4, IL—5, IL—13, IFN—v,
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