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Effect of the 70% ethanol extract of Mori Cortex Radidus on ovalbumin—induced
allergic asthma in mice
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ABSTRACT

Objectives : The root bark of Morus alba L. (Mori Cortex Radidus; MCR) has been traditionally used to reduce
heat from the lungs, soothe asthma, and edema and to promote urination., In this study, we investigated the
effect of MCR ethanol extract on ovalbumin (OVA)—induced allergic asthma in mice,

Methods : Mice were sensitized at day 0, 7 and 14 with 0.2% OVA and then airway challenged at day 21, 23,
25, 27 and 29 to induce allergic asthma, MCR extracts at doses of 50 and 100 mg/kg body weight (bw) were
orally administered during OVA challenge once per a day. The levels of allergic mediators such as histamine,
OVA-—specific Igk, IFN—y and IL—4 were measured in the sera of mice by ELISA, The histopathological change
of lung tissues was observed with hematoxylin and eosin (H&E) staining.

Results : MCR extract significantly decreased not only the serum levels of histamine, OVA-—specific IgE, and
IL—4 compared with those of OVA control group, but significantly increased the serum level of IFN—y., In H&E
staining, MCR extract inhibited the infiltration of inflammatory cells and bronchiolar damage with epithelial
thickening in lung tissues of OVA—induced asthma mice,

Conclusions : These results indicate that MCR extract inhibits lung damage by asthma through regulating the
allergic immune response, suggesting that MCR may be used as a useful agent for the treatment of allergic
asthma,

Key words : Morus alba L, Mori Cortex Radidus, allergic asthma, ovalbumin, histamine, immunoglobulin E, Th2
cytokine
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(eosinophils), T FZF(Ilymphocytes), TAAA|E(dendritic
cells), TJAA|E(macrophages), $4(neutrophils) £ T
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o]=(inhaled corticosteroids), A|<% HE2 FZA|(LABA),
FaELA 284 So| A AFE Fwsta U, 1
U @A AuEel oEY 4% R AEY AR o F
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sanggenon A, stilbene glycosides 50| HiEo] glon'®
a0 gt AYFdAGLEE EFEE9 streptozotocin—F&
T nhe iAo stantt ook AlmelAe] A=
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Hoz2A T AE(regulatory T cell) E44= E Th2 HIHH
< 28 &Y, JANERAW 264.09149] Fa5 mH,
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like effects)”7} ®=|gct,
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2 Aol A diuE FuR jgd(Mori Cortex
Radidus: MCR)2A FIE AAT Aoz HFA Fddo
A AR RS (F)FEGALEE, 2ADolA sk
A ZOoFZOPHA] A EN BESATARITG O ZRE T0%
ofeh2 =ZE(12F1001 — A01BOX1203 B)S Ajxdto} AL
3Tt &, Au(12F1001 — AO1BOX1203) 100 g2 70%
oletEE 95CoIA 3AIRMY 23] FEIFOH (TR 20%),
FAARS FE2EL YrrAsHA AFZH i Ho

N2z A,

2 65% BALB/cHl A "h$-2A(mouse, 20+ 2g)
£ PAEZ(H7E, sE)EEE st en, 1gAES
E2 A%t glo] FFsHEA 2x2(23+27) =65+ 5%)
E YA fAEL, 1242 Wi ge] /& A5
oA ARSI RE AHEES FERSY 132 ¢
TR FEAE *UE] gl wet dEsiat

3) Al 2 77|

Agof| AREE0]RA AJefo 22X ovalbumin(Sigma—Aldrich
Co., St. Louis, MO, USA), ketotifen(Sigma—Aldrich),
Al(OH); gel(InvitrogenTM, Carlsbad, CA, USA), H&E
FMoE(Seoulin  Biosciences Co., Seoul, South Korea),
Histamine enzyme immunoassay(EIA) kit(Cayman Chemical
Co., Ann Arbor, MI, USA), Sandwich ELISA using
OptEIA Set mouse OVA—specific IgE Kit(BD Biosciences,
San Jose, CA, USA), murine IL-4 E+ IFN—y ELISA
development Kit(PeproTech Inc., London, UK)E A}&35}
Fom A3l7]|7]|2= nebulizer(Devilbiss Healthcare LLC,
Somerset, PA, USA), microplate reader(ASYS Group
Asia Pte., Ltd., Hwaseong—si, South Korea), light
microscope(Leica Microsystems, Wetzlar, Germany) 5
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OVA+MCR-E 100) ¥ 3}3]2elHA¢l A EE D (ketotifen)
< 10 mg/kg T8 RFZ(OVA+Keto 10)22 YRolom,
Zt & 3 6ntE|Y] nheAE ARESHTH AE FHFYY 2E
TES AT AFoRRE AL fAsNeH, 3
H A2 6,000 rpmollA 1083t 23] €4 EeFe=n &
AL EFsitt. B3 #H9 25 WHIlE WEE] 8
7t Fo2HE o 2AL 38

L

2) HIUETI-E0] IgE 5= &3

g3 U JdgHEu-Eo| IgE &A|(OVA—specific Igk)2]
FEE mouse OVA- specific IgE ELISA kitE o]&3}]
233199t} £ capture antibody7} $-2HE 96—well flat—bottom
ELISA plateo] 10% bovine serum albumin(BSA)o] 3-3-%
1 X PBSE o] A2eA 1A F<F A8t blockinggt
T S 47 100 wd ol AA 2412t vREAIFT,
6]& THA] washing buffer®2 53] A|&$t th3 peroxidase”}
A3 HRP—conjugated goat anti—mouse IgG A ¥
A2ox 1AZE BRGAIATE. THA| plateE 53] AAE e 2t
wello|  7]Z2gMl 3 35 5 —tetramethylbenzidine(TMB)
71480 Yo 108 5% A4 vhEAzIoZR W
g FE3HLh vhgo] Eid & 7 welloll AAAE 50 wH
Yol §482-S AX|A|Zl ¥ microplate reader? 450nm
NN FF=E S5t 8H W IgEY] = EEEH9)
AFTZAS 7|E0 = AL

3) Y W AOIEFRI 5= &F

3 U IL-49} [FN—y9] 5=+ Murin IL-4 9 IFN—y
ELISA kitE ol-&3to] 3351t &, 96—well flat—bottom
ELISA plate®] 0.1 M sodium carbonate §Hoz 3|43t
capture antibody(1:250)2 100 w® 2L Z 44 3t
24 Wk A7l & washing buffer2 33 A&yt
welloll 10% bovine serum albumin(BSA)e] 8% 1 x PBS
£ 93 AgoA 1X7E Bt BAFEEN blockingdt & &
AE 100 WA go] A2o)A 2A2F vEEAIHT ©o]F THA|

w

=
HRP—conjugated goat anti—mouse IgG FAES Y1 AL
oM 1A1ZF WS AT, T plate® 58] AFE b 2
welle]l 71288 TMBE o] 108 ¢t A e oA 1t
SAReEN THE FESHIL, TSEE T ZF welld] H
ABE 50 WA dol aavrES FAAAY, ¥He T
Z=Z microplate reader® 450 nmojlA &A% & IL-4
£ IFN—9] =& kit W 25899 FFHS
Arste

4) Hematoxylin & Eosin &AH

7t FoRHE £ZA% ¥ AL 4% formaldehyde £N
o2 1% T metder zusty E5L A,
microtomes ©]-83F 3 um FAC FHZ ARSIt =
Z3)9] hematoxylin & eosin (H&E) G412 93 #H =3F
EFo|=E 60ToNA 30& 7F T oS A (xylene) o2
158 7t gulebd A17]3 100%, 95%, 80%, 75% ¢FL &=
AUz gAY, S48 23] £210]=5 hematoxylin £
A dojma] 387 ¥hEA7|AL SRSE 184 33 AFE
% eosin £HCE 1087 WESAI7|L FRTE M-S
°|& Permount® "h¥(mounting)g § FHdn|F L ol&
sto] H2A9] x4 WsE WSt oln hematoxylin
A71/d A (basic stain)oE AZ & ff G4ZF dd-S
GMste] Rapdog uehiw, A dMeRl eosin(acid
stain)2 F71E e Az oudy Fekd 53 Adsty
EgoE TEHEY,

5) %71|%+I—| 747

|71 Oo
2E A% A= GraphPadprism 50 4 Z233
(GraphPad Software Co., La Jolla, CA, USA)S o]&3}
o 7} A¥ie Hda FEHExHmean+SD)E o83t A
Astg o, ZF 18 7F vHRE Y5 one—way ANOVAS
AABRL, p0.05 FEAA ZF APE 719 F948L ASsH

et

2 3

1. @3 U 3|2gg 2yl gk a3}

Ry e g A 2r)Ag o] ftE ukfiof A
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OVA+MCR-E 100)olAE AH2] 2o vjsf £ &3F =
FolA FoHd FAAE Ut Fig. 1). B3 EF 3|&
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10)3 FAFsE Ao =2 yehgrt,
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Fig 1. Effect of MCR-E extract on histamine levels in the s of
OVA—-induced asthma mice. MCR-E extract was administrated
orally at doses of 50 and 100 mg/kg body weight in OVA—induced
asthma mice. Histamine levels were measured in the sera of
OVA—-induced asthma mice by ELISA_”ResuIts are expressed as
the mean+SD (n=10 per a group). /&X0.01 normal or “X0.05,
#R0.01 and #X0.001 vs. OVA—control group.
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GERd e s gHEr)y dAe] fUE mhelo] A&
W) 70% ANEHEFEZEMCR-E)S 50 mg/kg®t 100 mg/keE
7Y Fe Rt & @ W dFRI-5o] IgE(OVA-specific
[gE)9 =5 ELISA o=z 243 Ax, H4 Uz
(OVA—Control)}& 4(Normal)oll Hls} 83 W FdFw
—50°] Igk9] w7t fFoHor S7HAeH, uuRaE
Foi3t Z(OVA+MCR-E 50, OVA+ MCR-E 100)°]4]
Fol &% mF HA fEZel v ooz sk
o2 UehithFig. 2). EZ 3 ddRU-5o] IgEY
T S|2ERIoAY Aute} vz R JunxsE £
o & HEE HEigen, dxeEd A=EH
o] Z(OVA+Ketotifen 10)o|A%E Z4 &S Yebgrh

it o o . fIF to
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Fig 2. Effect of MCR—E extract on OVA—specific IgE levels in the
sera of OVA—-induced asthma mice. MCR—E extract was administrated
orally at doses of 50 and 100 mg/kg body weight in OVA—induced
asthma mice. IgE levels were measured in the sera of OVA-induced
asthma mice by ELISA. Results are expressed as the mean®SD
(n=10 per a group).  R0.001 vs. normal or #R0.01 and *#R0,001
vs. OVA—control group.
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70% AFEFEEMCR-E)E 50 mg/kg®t 100 mg/kgE 7Y
2ol Eojat & FA Y 9 IFN—y9} [L-49] 522 g4
RS (ELISA) 2.2 Z7g3t9tt

1 ZA3}, Thl APIEZRIQL IFN—y& HA7(Normal)©ll

— Vol. 29 No. 4, 2014

H|g] Ha] {EE(OVA—Control)ollA R-212 ¢l #4AE yE
Wolen, ol AMmREEES FEH(OVA+MCR-E 50,
OVA+MCR-E 100)°] <] -9 oa F7kstglch(Fig. 3).
E3] AJuluREE 185 FoddA IFN—y o dAT F
7i7h BEEQen ol fRES A=gH FoF
(OVA+Ketotifen 10)o HI8| &7& 9l AR Yy}

FHH, Th2 Abo|E71QIQ] IL-4+= IFN—yoh= uhf2 A4t
T(Norma)BEtt A4 FEE(OVA—Control)ol A 22l
S7He Uetiglon, diuSEEE T o FH &
25 et (Fig. 4). EF ol d2EQ] ketotifen
oo s aatAQl AR Yt

P 3 Normal
El OVA-Control
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Fig 3. Effect of MCR—E extract on IFN—y levels in the sera of
OVA—=induced asthma mice. MCR-E extract was administrated
orally at doses of 50 and 100 mg/kg body weight in OVA—induced
asthma mice. IFN—y levels were measured in the sera of
OVA-induced asthma mice by ELISA. Results are expressed as
the mean+SD (n=10 per a group). A&0.001 vs. normal or
#”K0.01 and "R0.001 vs. OVA—control group.
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Fig 4. Effect of MCR-E extract on IL—4 levels in the sera of
OVA-induced asthma mice. MCR—-E extract was administrated
orally at doses of 50 and 100 mg/kg body weight in OVA-induced
asthma mice. IL—4 levels were measured in the sera of
OVA—=induced asthma mice by ELISA. Results are expressed as
the mean+SD (n=10 per a group). A&0.001 vs. normal or
#R0.01 and "RX0.001 vs. OVA—control group.
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EZY(Alveolar sac) ¥ @3 (vein, artery)e] Fe|7} & EHE
ol = AL st or, dgRu AR g 2T
Aol fE th27(OVA—Control)®] = ZZoA= Al7]
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T[A| Ho| FAY A& BIYFH ¥ £Abo] JEHIAH
g 5). EF JHEFEES Foldk Z(OVA+MCR-E 50,
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T2 £ AAEE AeR veigt, &3] AHnEEE
185 Bt FoME FAAEY H 2T fARH F
Az Aad A7IEA HPo] JAEE AL IS
g xekEQ AEEH FoJZ(OVA+Keto 10)9AE A
Qubie] HEiAE AdAEE Ao TEE G oLt Al
ZE Fod Boh anFolx] o2 AR et
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e 22 g0k o]
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Fig 5. Effect of MCR— on OVA—induced histopathological changes
in lung tissue of mice. Lung tissues were stained with H&E
(x200). N: Lung tissues were obtained from PBS—administrated
mice, OVA—C: OVA-—sensitized/challenged mice, OVA-CH+W100 or
300: OVA—control group administrated with MCR—E extract 50 mg/kg
or 100 mg/kg, and OVA—C+Keto: OVA—control group administrated
with Ketotifen 10 mg/kg. v: vein, b: bronchiole, as : Alveolar sac,
Arrow : infiltrated inflammatory cells
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th, A AAHez we vsld fHEe] Zrketn gle
o, FYeME Aof I HaZoAe W2 Zrkel 404
o]% Aeolo] dF Zvle| wet $HEE Zvlstn Yol 1Y
3} AlE2 WYt Y= LEjuetoln HAL FF ALBAA
A Za Age] B 4 Y9,

HAL oy WAz} thoFal mjiRSo] Bejets v
o Wy AEA4 FEr] Ajoln, Aoz uwhEAQ)
Y 9 AL, 7R, AHezE JEnuzd s
el 7l=dd), Jgn PeHerl 7|z vhgHel =
7] gz Aosta et

gtojstoll A HAle AHZ(HMEOR Hid TFo| W=
I AxHoz slei2ert v e dT o2 SHold
ARE opp ot 24 Exoz b’ adze B
Aoz wop FTI(AHS WAL T &4 Seo=
HLo| AstE|o] WAEH= SR (IGAR). AATY, T,
= 59 Aed A3 dse] g2 AJACLEKER), 24
2o AU Aolut TR - AHE) - F(Hule THeo=
olgt SA@EVR QA 2R TEk)o] WA= o] Lye
U SRR, Hold dRg d7)so] okste] veht

2 (FFR), ¥HEAQ 557 Ao Ade] B2 7

kl of flo

A2 94, Ge2r] wg, okEs F LHErY 587
Agto] 7k 2Al] wet 71E AwA B} st &
FHoln A&Ao] e Anadel GlokE Ao tat AT
7h ] o] RolAT glon], tlRd BeRHFEEY A
AR T WARA7 AT NEDY D o BEY A=

& kRN Ayt e ool QoY B g
oA etk F w7l ZHE3te] HER A (ot
AL shereln?, &3 89, BE auEe] S gt
Qe Aol 70% AdHEFEES AR, ddEw 7=
o=z =274 71TA Fo] FUH uheroA vy H
gz o] wE Mo MA %S FIFgo=N FE A
A A 8A HE 2HEAY 7S el E A} sHg
Ao 852 EFEEY 97 £A5S 58 A
g7 DNP-IgEQ} human serum albumin(HSA)2.Z &
A3lel RBL-2H3 33 ZZA|EZ(basophilic leukemia
cel)o|A9] f—hexosaminidase EH| A L IZA] Alo|E
7}1(IL-4, TNF-a) A4 A&7} BaEgied™? MC/9
np$-A HUbA| Zof| A 2] PMAQ} A231870] 93] G=% Th2
AP|EZROI(IL-4, IL-5, IL-6, IL-13)9 4Ax &&d oA
2 GATA-1, GATA-2, NFAT—1, NFAT-2, c—Fos, NF-
B p65 5 AARIALE 24 B3 Wuks 2-ax”
o] BuEqtt E3F I E7FO] H|TANEZA ] compound
48/80° &l f=E= g gA 9 ol T3 d]XE
9l Gejok 2489 oRlEse]l RuEk!, B At

L 1E A 8522 QdEr4 WeEdas B
Ao} o] Aaimle] 70% oehgiEEol Yernon o9

7174 HAlo] fEE npAoAe] Al WS FEE2
Ql dLdRA-Eo] IgE9] A4} s|AER BEHIE foHo=
AA|7]I Th2 AR|EFIRIQI TL-4= 9AISHaL, Thl ARJE
7111 IFN—y9] AL S7HIACEN G271 HATS
24 9 AAAA 53k Ueilie AeR FRI=E

AEElH(ketotifen)S LHZ27| M4, v, 299, 4 &
2712 QI ISt 43}t Foll ARSShke 24t FSIAENIA
(antihistamine) 24 B¥C] YoMzt HE8E 5 ¢ Tt
A 71 BXAF S7E A 250 SR 6= 2EstH
= H1 3|2l =8Ae] dis) slasitlat o=ld AFgA|
(histamine H1 antagonist)2A] Z+83}o] H1 $~8A19] WS
A EZN VA7), &, TS, dEHEr] 29 59 5
A AAAZIAL, Bzl SFstalziA] B HA|(mast cell
growth inhibitor)& %3l JYH=27] 283t FE5 aak= e}
U Ro® deiA ok, AmEES oheuly WA FjolA
9] 4 4 WA 7|e a2 IAIE B3 Ve Nk
A @ Ake] el (monocytes)elld] LPSERE GEE=
Thl A=E7II(chemokine)?l interferon—inducible protein 10
(IP-10)/CXCL10, Macrophage—derived chemokine(MDC),
interferon—gamma (MIG)/CXCL9 ¥ I1-89] WL A
24 HYRAEE 33 7|=EEESS IAlSke AR gEA 3
o B ol Ahijn] 70% oleeFEES 1T Folio|
A AEE]Ea FARE SIAER EH] oA 9 JARR-Eo] IgE
A A4 59E JERglen, AEE Bt 9<=5t INF—y 9
A BTl IL-49] 84 97 adks Uehd o= gl el
B B ol gHEVMY WORkS EaI) 94t A=
YERsiT,

a7 dAgolA 23 T AlZ(helper T cell, Th)
L IL-2, IFN—y & H#4u|3}= Thl AlZES} 1IL-3, IL—4,
IL-5, IL-13 & £H|dk= Th2 AlZ7t EAshy @2 A
TFolA Thiz Th2 ¥Hg2 A2 AFHES oty 43 &
At )3l Thl/Th2 W9 B3] W4 Il 47

oy 2 |




6 KRS FE

o aoloz By b’ A1y Bulg Hgukgel g2
A woukgol gxl= AA ARl H|s] Th2 MEZEze &
s7b o @o| dojuA =w o]gt Thl/Th2o] EwdS A
A3 e g 274 A Fadt yer)d F shdelt
3w dgEr)d BAL IgEY BEEY Tho AlE7}
Th2 MZ=2 23}=|o] Th2 A|EZIIE EH|sHH o] 7+
Z NZES A=31 gE € ATWHEAES BEHAe
2R 71EA B4 2 =S doA M FAF A
7lstA B, B AlZoN BAE IgE= FTe g1 &
glatet 22 Yo vutNZEY Z2dH ) SFF(basophil)
¢t W olE AZEHO| = high—affinity IgE 484
(FCe RD9F AgsAY, FZF, A, dad, giiAE
HdHo) 9= low—affinity IgE $8&A(FCe RII X CD23)
of Ao zN ME LIS T d|AE, FIE
(leukotriene), AP|EZI] & Z+HE WiHER £u] € 7=
AU TostA "ok wakd M2lF o] LY =74
A Amofame dAH 48 7iAd 9ol Thl/Th2 AARES
o] EFEE daAZoRy Ty "WYgREdE 53 A
F 7FsAdol gt Aol @ = oty B AFofA A
o] 70% AHEFEEL dIRYoz IY2IA HRlo] &
=8 uke2oA Thl AlEZRIQL INF—y2] AL F7HA
712, Th2 Alo]E7RRIQl IL—49] HHZ X=X
Th1/Th2 BExd a3t & Ao yephgon, o= 4
a7t dE2r7)d dAe AHETE 7gE ¢ e FER
A ABA AL 7HsAE 2T 9SS ofugith

S, oA 7= @Fe HTAE, FARE, Y=
2 ool gt qAEZY 33, V= AUNE 5 ket 45
AZEZRE Yehiy, o|E2RE A, Hug: oofst
ALO|EFRI(TNF—a, IL-18, GM-CSF)olt}t Amsiel, d=
FEAGNOS, COX-2)7F T dFHHgol 7|osHA =t 4
A Y27 A FAIA 7= A5 7= x2F
H¥(airway remodeling) 2R ¥ | 7]59 2&HQ] o4}
24L& 25k Aoz A i, ¥ 2 W}
2 713X B FHoR AFZAE e 7| BAAA
Z9] &ZAE ZAl(goblet cell hyperplasia), 7|%= W7o
20 go o] @ HE 47 Fo| wHHA gp. B A7
oA Aule] 70% oHEFEEL dYRyes dF27]4
o] fFrH ukg-29 g 2Fo|A AFTHE Mg 9 7|H
A AHNES &4, ¥ 23 Y 718A, A7|#EA, H2y,
A 2 T 5o 12 &S AqAXTE AR Yy
o} ol Aulyt daoA L2 dFHSe] WE V)
BR o} g 237 &0 2RE o]E RS HIFOZHN 4
FAE MANZE 5 A2 vt

AEHog Ayl 70% oHEFEELS ddRY 7
oz o] fxH uheror A U 3| AT detRl
Eo|-IgE ¥ IL—49] B85 7AA7|1, [FN—yo| Hu] F
7keb w 2ZoAM9] FFAE FLS aIF o AJAFtoz
A dE T4 EFEe 2ES 53 A4S AMEAE
£ o2 Yepyrt

o 1l

2
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B d3= eyl 7FRK(sensitization/challenge) 2.2 &
2714 o] futd wreAoA AdHme] 70% ofehE
_ 2]

1 Absle] 70% ofReREEe AY nhesold @3
slaebuln degrul-So| IgEe] Eulg foHoz

2. Aol 70% AEHEFEEL H2] uhfioi EH
Y Th2 Alo]E7}QI0l IL—48H]E= ZH4AA]7]2, Thl A
O|EFIRIQl IFN—y¢] EH|E F7HA T

3. APITO) 107 JRSEEEE A4 vhero) W 2%
oA 7EAet oo F2H &AL wa, ¥ zHo
2o JSHE FeL ooy JENee el

st

N

2 A7AnERE e 70% Jde9EFEES d¥=
174 At miAESZEES &4 A2 Thl/Th2 Ato]=7}
A 2EAES T A dEEIE AFHS AAE
& 7184 AA AL 525 UEhith

oo

o

el 2

B AT 2013WE AEjorEEY T EARE
TARle] ATH] A|YU(121728HFEI89-2202)0] <JF el
Egon] olo] A=Y,
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