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ABSTRACT

Ethanol extracts from Rhododendrom brachycarpum and Abies koreana were investigated for
their anti-allergic activities using RBL-2H3 cell line. After treatment with ethanol extracts of various
concentrations on the immune response induced mast cell by concanavalin A (Con A), the
expressions of cytokine interleukin-4 (IL-4), interleukin-13 (IL-13) were determined by using
RT-PCR and the degranulation of mast cells was determined by measuring A-hexosaminidase
release. Expression level of IL-4 was decreased by the extract from Rhododendrom brachycarpum
in 107, 10° and 10°% concentrations. Expression level of IL-13 was also decreased by both extracts.
B-Hexosaminidase release by RBL-2H3 cells was inhibited at the 10° and 10°% concentration of
extracts from Rbododendrom brachycarpum and Abies koreana, respectively.

These results demonstrate that ethanol extracts of Rhododendron brachycarpum and Abies
koreana exert anti-allergic effects by regulating the reduction of IL-4 and IL-13 genes expression
and also the secretion of A-hexosaminidase.

Keywords : Rhododendron brachycarpum, Abies koreana EH. Wilson, 1L-4, I1L-13, 8-hexosaminidase,
extractives, anti-allergic activity

1. A—I % growth factor (bFGF), monocyte inhibitory pro-
tein-1a (MIP—la/) 59 theFg Aol ETIS A
HIRHA = AA 24 3 el F2 EAsh <l 2k, Eughe(3

Aol FHLAG oo kst MEZEA, MEA H| TEA = ﬁﬁl H ¢, olEF IR Y Fo] &
el #g& F58A 7R3 odnh ol Axe o 27] A3 B T 938 st o5 s
&gt R AT o) dES FEsty WIS 24 ANAAE HFAQ o= Qe A &2 o= Hnk
e 8% 9 ofv= Ao® A U] o] A2z QYA T} [gE7}F WH-8-& she] v kA7) &
£ AXEE ¥ high-affinity IgE receptor (FeeRI) sl Hojglom (4], o] 5 A9 ﬂ*qﬁ‘re F3l &
FE&A ol rE AT IgE7} whg-ste] g W shEk) H ¥ & 114, IL- 13 IL-6 52 Th2 Al2E9] ¥H&-&
A e} Mol EFIQI 55 H|ste] &H|27] 59 S7HAIZ1AL, A [gEe] AAkS %ﬂ’\]ﬂii*ﬂ ks
Z27] 9 3] 9hgs dova AEHAH R dFs 4 GElE7] whES doiti(h). olE A% A
dol=d Fog 95 srh(2). v A E 2| = F2 2R, 8|~ AE k=0l o]
) 3}k 7l Aol = 3] ~E}H, proteoglycan, serine |5 glon o]F okE 9]3]1 oleg] F2rgo]
proteases, carboxypeptidase A, sulfatases, exogly- e 3 ek, 2H| Zo|=A| ok A 9= FY|it
cosidases o] EAatH v TA 27} Sd st o] B Al 959157 mAF e & Fo] 748
E A ES AE o s faldnt, B3 v o] dojuj | &3] 2EfIA| eFE9] A foll= 7172
YA E3= interleukin (IL)-3, 114, IL-5, IL-6, &0l glo] 5L sy HeHo] "olA= F
IL-8, IL-10, IL-13, IL-16, tumor necrosis factor- e 28-S FEtar k. wElbe o= g2y
(TNF-a), vascular permeability factor/vascular Agto] tf gk Aok ko] F2FEo] Ao ZOR 4
endothelial cell growth factor (VPF/VEFG), gran- B AAFZES o] &3sto] AlkS MisiE e

ulocyte-macrophage colony stimulating factor (GM- 2o A7) o] Fo X1 Yt}
CSF), stem cell factor (SCF), basic fibroblast 224 (Rhododendron) ol 438l= ¥ % (Rhodo~
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g e} AU FEE ] RBL-2H3 Al 93bd, Aol EFR] 704 wd e mA]& &
dendron brachycarpum) ¢} 223 A0 & 2 XH = al I?DI-E
3= g (Abies koreana E.H. Wilson)& a4k
FZo = o AL & 1,000 m o), A 21. NBE F&
o] A$ 2F 500~1500 me] LA el zpAy st wk
Wxe AU B g FoloA Fr F59 A T ) R x9S YT AA A A H
37, B2, FuA dAn d-E EREA AT st AT 4 1~2 ecm 272 AEEE
Al FFol #ek A7V FE o] Fo R om (6,7, T e HA(FY)E 2FEE] AFEEE
8,9,10,11), FfAdelt FE&] Aol o th A o wEE A 2 1 keell 0% R
g A= Wol o] FolA YA gt 8§ ¢5 Y 60°CollA] 4AZF =59 dHEFZ=7]
AU (A, koreana Wilson)oll th&F 3habza A (SM35EP, sonimedi, Korea) 2 %3 FZ3F % o
Holup A& oigt A AmE BA ¥t T 4] (whatman, No. 2)2 o3}t o7& A
AR olof| 2] 1l olu2}(12), @ -pinene, cam- 23 (rotary evaporator, Asai co. Japan)d}e] 50
phene, limonene, bornyl acetate, borneol®} #Z& brix/%<] T UE A sFA20) 35 brix/%] T

%] monoterpeneFo] Q¥ HE=A3EgEo] &
o] 91 ©1(13,14,15), monoterpene &2 A H
TFAUE 9l Aot w R Aol E. coli, MRSA
(Methicillin-resistant Staphylococcus aureus) ‘s
o] theket MAE A4S A Jvka e A
o)

Bz 9 ArE Az A ALgHAT
2.2. RBL—2H3 M| = Hi

RBL-2H3 (rat mast cell line) M| ¥+ &=A X

=11

ATH(16,17,18,19,20). HEgh by 8 FEES 28 (Korea Cell Line Bank, KCLB)olA 79 0}04
nitric oxide] A4 O]‘/} SHA Ol o Ek A &It HjerstaAct. AlZe] wigS skl 10% heat-in-
ATk B aE o] glvh(21,22). activated fetal bovine serum, 2 mM L-glutamine,
Rl S ”]7}01]‘1 HEE, NG T, 18y, A 100 units/m # penicillin @ 100 yg/m # streptomy-
A, olwAlR E¥UF dvka delA Joenw cine] #3848 Dulbecco’s Modified Eagle's Medium
(23,24), thFer Ak 71sold AYEdS 2t (DMEM)ell 5% COy 273} 37°Coll A v &3St
UE FoRE Holuy HEHor T AT ATE M2 S e AT A4S d4sH7] Y5t
o] 7¢] {irk. W el quercetin, avicularin, 0.05% trypsin-EDTA solutions A 2lste] Al E2
quercitrin, hyperin ¢ ZetR o= g3HEo|L} Boxzl T A kst
terpenesi 9] &2 o] =] Jow(2526), vHY

Z FE89 4% B. cereus. E. coli O157:HT 52 23 MEZAH =X
22w AE vk g (27), B4k A

o]t} radical S AAA7I= diks &3 A RBL*2H3 AEE 10% FBSE *3+3 DMEMOI
2o gigk 3¢k a3t vk AR RaET 9l HEAZ % 96 well plate (Corning, NY, USA)°l 1
= 478 0lvH(26,28,29). x 10" cells/well A1 571 ¥ =2 233510] 5% CO,
Aol ] ﬂHﬂE%O RBL-2H3 Al el & 273} 37°Col A 24 A7k vjekalginh, W R 9 7
A olgalel 99l MEE FHRDRALE  gUF 332E SEUZ 408 F 200 D
43} 114, IL- 134 Aol =7kl o] W WS- AZ T w8 & Cell Counting Kit-8 (Dojindo
(Rhododendron brachycarpum) ¢t ¢4+ (Abies Laboratories, Tokyo, Japan)& 1413t &<F x|

koreana E.H. Wilson)¢] 15 o] ofw] gk JF % microplate reader (Molecular Devices, Sunnyvale,

& MIAEA 2AEAT o8 Fal RS T A USA)E ALEEHe] 450 nmol M BRES =4

w2 E] A aas g etaat skl sto] HEy B AAE 75ty
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. Effects of Rhododendron brachycarpum and Abies koreana E.H. Wilson on cell viability.

RBL-2H3 cells (1 x 10* cells/well) were treated with the indicated concentrations (10° to
10”%) of Rhododendron brachycarpum and Abies koreana E.H. Wilson for 24 hrs. Cell via-
bility was evaluated using a Cell Counting Kit-8. Results represent as the mean + SD.
*p < 0.05 vs control group. The absorbance was measured using microplate reader at 450 nm.
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Fig. 1
2.4. RNA =% 4 Real-time PCR

RBL-2H3 AlXE 10% FBSE X3 DMEMeI
AE A1 5 6 well plate (Corning, NY, USA)l| 1
x 10° cells/well®] AIEF7F H =2 EFe9lc). 24
A|ZF & concanavalin A (25 ug/m¢)E 1A 7 FoF
Ay st AATHES FEstATE 1§ PBS®E 23]
A g s Iz AU F2E5 WA
A A A CsA (cyclosporin A, 1 yg/m2)ZS 1A7F
¢ A3t FF S AAg F PBSE 23]
A2 gk oh8- total RNAE w8 3Fth. Total RNAE
TriZol (Invtrogen Life Technologies, USA)S ©]-&
st #2]8He™, 260 nm &F =4 total RNA
FgkS AAnt. Total RNA 1 pgoll 300 ng?l oligo
(dT) 9} reverse transcriptase® 2] 37°CollA] 14|
b 5 wEEAIA DNAE S
cDNA 1 pl, Z+7+2] primer 0.4 pl (forword (F)<}
reverse (R), 10 pmol), SYBR Premix Ex Tag
(TaKaRa Bio Inc., Otsu, Shiga, Japan) 10.4 plel
)& & RNase-free water 7.8 (E 4
20 ul= % Real-time PCRE F33}ct. 2
Ao A ALE3E primers obE9b
chrome ¢ oxidase subunit 1 (1A),

F, 5 -ccagggtttggaattatttc-3 ~ 18] a1
R, 5’ -gaagataaaccctaaggete-3 " : 114,

ks

=

=

gol 2333

ul>=
U

cyto—

F, 5’
R, 5’
F, 5’ -ctggaatccctgaccaacat-3 ~ 18] aL
R, 5’

=

-tgatgtaccteegtgettga-3 - 18]t
-aggacatggaagtgcaggac-3 " 1L-13,

-ccatagcggaaaagttgctt-3 ° . Real-time PCR
AL B, 94°C o A 108, 94°Cell A 15%, 58°C
ol A 15%, T2°Coll A 30%°]t}.

2.5. B —Hexosaminidase &H| &3

RBL-2H3 Aol A S -hexosaminidase 4]
at7] $8te] 48 well platesell 2 x 10° cells/well
A EZFE 24A13F &2t wiFst A, 1 5 DNP-spe-
cific IgE(1 pug/m ¢, Sigma, USA)E 2447t ot =}
=3}l Tyrodes” assay buffer (119 mM NaCl, 4.74
mM KCI, 2.5 mM CaCly, 1.19 mM MgSO4, 10 mM
HEPES, 5 mM glucose, 0.1% (w/v) BSA, pH 7.3)
2 23] AN 1§ e s E U
%23 DNP-BSA (10 yg/m#, Sigma)E 147+

=
=

=

EX
FoF A5t A= A4S 96 well platesell 20 ul
A BZ2s 5 7]12¢1(1 mM p-nitrophenyl N-ace-

tyl-beta-D-glucosamine in 0.05 M citrate buffer,
pH 4.5)& 80 ub ¥ 3L 37°CollA] 1AI3F &<t W] 8}
ATt 2 ¥ 0.05 M sodium bicarbonate buffer (pH
10.0)E 200 b o] W58 FE 405 nm

S H= 3 &
oA A8k

[=SN1 A I =
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* *
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Fig. 2. Effects of Rhododendron brachycarpum and Abies koreana E.H. Wilson on the expression
of IL-4 and IL-13. Isolated mRNA was analyzed by real-time PCR for IL-4, IL-13, and 1A.
Results were internally confirmed by comparative cycle count (Ct, cycle number threshold)
against 1A as the internal control gene. 25 ug/m £ ConA (concanavalin A-activated group)
was used as a calibrator for a relative comparison of each group. CsA was used as a pos-
itive control. Results are mean = S.D. *p < 0.05 vs ConA group.

2.6. SAXE

A7 o] BAL Tukey's testS o] &35

Z73 ATt vl §9

sb gto= ®7Iske] froA4
5.5 Prism GraphPad (v5.

I
W 2o} AU =5 89] RBL-2H3 Al X A3

FEES 10%AM 107 %744 s=dE As9
O 2 A3, s EE 10°~107 %914 FE

om, o 107 #1077 %A 5273 QA MEAE] 238t
Q‘i%p<005 o] E‘Zﬂ%%‘ 3]— E}—(F]g 1). E_/\E]EUJ 7E:1—7_E_H]_%_9_
e Agstdrt #Ae 2 o A wzsh e 2 10

o]-g-3kgich. 107,107, 107, 107°%2] F =2 ALg-8to] 833

nks: 3.2. IL—42t IL-13 RAX} Lelo| 0jX|=

3

RBL-2H3 AI2E ¥ (Con A)O2E A=ala vt
< ot 7 FEES Aeske] 1L-49) IL-13
1ol whg ok T of A HEYS AT A3} ddow e F
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250 - Rhododendron brachycarpum

Abies koreana EH. Wilson

p-Hexosaminidase
(405nm)

1011 109

1011 109 107 10 103 (%)

105 103

DNP-BSA

Fig. 3. Inhibition effects of Rhododendron brachycarpum and Abies koreana E.H. Wilson on the
release of B -hexosaminidase. RBL-2H3 cells (2 x 10° cells/well) were sensitized with 1
ug/m{ of DNP-specific IgE overnight and treated with varying doses of extract (107",

10°, 107, 10°,

10°%) for 1 hr. Cells were stimulated with 10 ug/m £ of DNP-HSA for 1 h.

The absorbance was measured using a microplate reader at 405 nm. CsA was used as a
positive control. Results are mean = S.D. (n = 3). *p < 0.05 vs DNP-HSA group.
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