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Effects of Water Extract of Glycyrrhiza uralensis on -Hexosaminidase Release
and Expression of the Cytokines of RBL-2H3 Mast Cells
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ABSTRACT : The present study was conducted to investigate the anti-allergic reaction with Glycyrrhiza uralensis. We
examined cell viability, 3-hexosaminidase release, IL-4 and IL-13 mRNA expression from RBL-2H3 cell after pre-treatment
with 0, 100, 250, 500, 1000 yg/ml of Glycyrrhiza uralensis water extracts. Effects of Glycyrrhiza uralensis on the degranulation
and pro-inflammatory cytokines (IL-4 and IL-13) expression were evaluated with 3-hexosaminidase assay, and RT-PCR
analysis. We observed that Glycyrrhiza uralensis concentrations from 100 zg/mé to 1000 zg/mé had no effect on cell survival.
The release of 3-hexosaminidase decreased significantly with all concentrations of Glycyrrhiza uralensis extracts. The expres-
sion of the IL-4 and IL-13 mRNA were decreased by Glycyrrhiza uralensis in dose-dependent manner. These results that Gly-
cyrrhiza uralensis has an anti-histamin effects and controls IL-4, IL-13 secretion on allergic reaction.

Key Words : Glycyrrhiza uralensis, Anti-Allergic, RBL-2H3, 1L-4, IL-13, B-hexosaminidase
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i Z7F 52 Ha“g"];ﬂ‘:} (Wuthnch,
1989; Stevens and Austen, 1989). H=3F IL-4, IL-13, TNF-a
5 Type2 cytokine®] eosinophil® mast cell, B-AIX 5 &
ASAA IgE RS FHINII7IAL 9F AZEES 71BAE
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oA 7rze] AJE<2l isoangustone A7} apoptosisE -FFE=A]7]3L
cell cycle GAIE T3 DUI4S AEZZAS JAgCIAL o]

%o A% %S Y=EAUTE. Kwak and Park (2004)S
7Lz7} g3 IL4, IL-5, IL-13 2 IgE RS 3oz 7
AL, Song & (2004} #H=ZZA Wl IL-1B, IL-4, IL-5,
IL-6, IL-13 A3 G s1zERIe] S Fold Al A
ANZTHL &9tk Han and Park (2004) 7|94 X A3
Ao M) TARE IL-4, IL-5, IL-13, IgE 2 W] fAlZ &
Ao T, CCR3, CD4, CD69S] AAS THAAA 2%
7t 9% vE AN At e dSeiith
Tanifuji 5 (2010) 7+ze] 444821 Licochalcone D] B-
hexosaminidase
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HEE 20099 69 F=HA] A ARG ANER T

o] WARASHA ALESIATE A5 FEE Choe 5
(2008)¢] Hhgol wl ek 107 Z2FHFE 7kska 60C

ol 240170 RkEREA EAES FEST
A oyets olBd e BeEE)
evaporator N-N series, Eyela, Tokyo, Japan)Z &%3}%L,
ANFEE &4 7A%7] ({IShin FD 8508, lishin, Seoul, Korea)
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Folin-Ciocalteu's phenol A]2FS ©]-8-3F H]
513 THSingleton and Rossi, 1965). S5l 3
200 L ol =57 4.8ml, 50% Folin-Ciocalteu's
500 (4 E B3 387 WA FH T Na,CO; 223}
T IAZE SS9 WA S 700 nm ol 33

2L tannic acid (Sigma Co., USA)
FHoerE F A FRe 27
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3. DPPH 2iC|Z 2HAE &4

DPPH ]2 284S Blois (1958)2] e we} 7t
A&l DPPH (2.2- diphenyl-1-picryl-hydrazyl) 2}t]Zol t
g ghlEg AT dleheel 34 Al 600 4L o
DPPH (1.5 x107*M) 200 /£ & H7Fst] oA 3087t
H-SAIZ] & 517 ol A F3 %S 2481tk DPPH )z
ALz gk A8 H7FEY] F3EE Bwske

T ARl 2] Ask] e

[1 -8 B717) FHemhare) §3

)] % 100
4, M= Y o

Rat basophilic leukemia Al ¥5-%] RBL-2H3 Al X g4
Fr2dolA] Egutol ARE-EIGITE. RBL-2H3 AlE= 10%
heat-inactivated fetal bovine serum (FBS)®} 1% penicillin-
streptomycin®] % 7} Dulbecco's modified eagle medium
(DMEM) Hj#JolA 37CE FAEE 5% CO, ZA3RIA )
Fskaict.
5. MIXZ MEZE

HjFo] it Mol AMEELE Chung & (2005)°] <&

MTT (3-[4,5-dimethylthiazole-2-yl]-2,5-diphenyl-tetrazolium
bromide) Skl WHS o]-&ste] S4BT RBL-2H3 Al2E
96 well platesel] 1 x 10°cells/mé FE2 100 0 B3 5 24
Al7F B9t BjFst & FBSSF DMEM iR ZHx FE2ES
ZF F=¥ (0, 100, 250, 500, 1000, 2000 xg/ml)Z A 23Sk
T Azl Azate] 37C, 5% CO, W7ol 24x17F St
st DMEME] 1082 19] sidsts MTT £
(5 mgmly 7¥8tar 37ColA 4AZF B vldste] MTTE 3+

AA AdE formazano] WA wE} UrER] EE HiXE
ZAHGA AASKE Y 2™ o S 3087 AxS
=

Of

% dimethyl sulfoxide (DMSO)YE 100 /£ E53}o] 1A17F
e F 570 m oA FEEE SASIATH

[«

1l

6. B-hexosaminidase ZA

B-hexosaminidase ¥4|% =42 Huang 5 (2008)2] "+
o F3t] AAISIATE 24-well platese] RBL-2H3 AM|XEE
10% FBSS} DMEM HiX]o] HEAIZI & 24-well plate]]
2 x 10°cells/m¢ M2} dinitropheny-ImmunoglobulinE  (DNP-
IgE) (0.5 ig/ml)yE 253k 5 37T, 5% CO, wig710lA 124]
7+ v sttt 7 Al 3EES Siraganian buffer (119 mM
NaCl, 5SmM KCl, 56mM glucose, 0.4 mM MgCl, 25mM
PIPES, 1 mM CaCl,, 0.1% BSA, pH 7.2)Z 23] M3t o}
& 37C, 5 % CO ig7]elA 1027+ w4171 & FBS9}
DMEM HjAo| 7% FE2ES =9 (0, 100, 250, 500,
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Zt=2| B-hexosaminidase =H| & Th2 cytokine mRNA 25 1}

1000 pg/ml)z 2)ste] 37C, 5% CO, wid71oA 30% 5t
HESAIA Y. ©]% dinitropheny-Human Serum Albumin(DNP-
HSA) (2 pgmlyS 71sked 37C, 5% CO, BiF71olA 247k
HEEAIZIAL 5ol WA 7]aL W5 SAAZ T

I 40 LS 96 well plateo] %713 substrate buffer
(4-pnitrophenyl-N-acetyl-3-D-glucosaminide 2mM, sodium citrate,
0.05M, pH 4.5) 40 (LS 231 37CoA A7+ F2t uokA)
7 T 7+ well B stop solution 200 /45 F 718t Wkg-S
ZAA17]3L microplate reader (EL 808 series, BioTek, Ver-

mont, USA)E ©]&3}d 405 nm o] SF=E SA3ISTh

7. Total RNA = % cDNA &

24-well plateo]] RBL-2H3 A3 2 x 10° cells/md 2} DNP-IgE
(0.5 pg/mlys 58+ ¥ 37C, 5% CO, #7104 124171 H)
Fet T A2 FEFES 301 5% 9ESAIHT. ©|F DNP-
HSA (2 ug/ml)E 2A17F WESAIZ]3L 4T PBSE A|ZgH &
QIAzol lysis buffers 7} wellol] 500 02 B3] MEE
lysis$t & SEEZEE 2004 5 5351 15527 EFSISICH
3 12,000 x gollA] 15387 94 B2t S o)hx
& 500 4 5] A= FEA &A AT Tl 12,000 x
M 1087 94 Zelatla, 2 AFds AAZ F 100%
o|ek&3} 0.1% diethyl pyrocarbonate (DEPC)ZS 75:25% 4
o] WHE 75% oleh&-S 7 FE 1 mlA £F35k] 12,000 x
gollA 57 AAEEEE § TS AA F Aol A
ZAIZTE Nuclease free watersS 15 b2 EF38fo] =9l &
RNA 5 ulol 0.1% DEPCE 995 14 & 3713k 260 nm oA
F4EE ZAYIL total RNA %S A4l

First-stand ¢cDNAE E4d3}7] <$18le]  SuperScript 1II
reverse transcriptase (Invitrogen)E ©]-8-3}Ith. Oligo (dT);s
primer (500 ug/ml) 1 L, dNTP Mix (10mM) 14, F=35t
RNA 1 g9} RNase free water® 11 /40-& 931 65Col|A
527 WAL = SA] dolA] WA o SHl first-
stand +%89 4 /4, nuclease free water 174, DTT (100
mM) 14, SuperScript Il reverse transcriptase 1 /05 43¢]
7142 7} PCR tubedl] T § 50TCelA] 60%, 70CAlA 15
H2E WHAIA DNAS M3l

Primer®] 9714 <& IL-4, Forward) ACCTTGCTGTCAC
CCTGTTC and Reverse) TTGTGAGCGTGGACTCATTC %
IL-13, Forward) GCTCTCGCTTG CCTTGGTG GIC and

Reverse) CATCCGAGGCCTTTTGGTTAGAG, 223 W4
H¥FF42 GAPDH, Forward) ACCACAGTCCATGCCATCAC
and Reverse) TCCACCACCCTGTTGCTGTAS A3 th.

8. Reverse-transcription PCR (polymerase chain reaction)
s

IL-49} IL-139] mRNA 2EFS 27437 gt i€
cDNA®E RT-PCRE HAISIRATE PCR FEo Go Tag Green
Master 10 /4, forward primer (15uM)2} reverse primer
(15 uM)E Z+7} 0.5 /4, nuclease free water 840, TH7dSH
first-stand cDNA 1 /& H7Fete] 2 41 & PCRE A3t
ATt IL-49F IL-139] PCR 24L& 94CollA 4% (1 cycle),
94TCollA 30%, 60CAlA 30% gl 72TCelA 30% (25
cycles), 72CollA 5% (1 cycle)°]AZ, GAPDH &4 94T
oAl 4% (1cycle), 94CollA 30%, 55ClA 30% 8|3
72ColA 30% (20 cycles), 72CollA 52 (1 cycle) ©IATH
PCR 2FE2 0.002% ethidium bromide’} ZH7FE 12%
agarose geloll 100vollA 3087F A7195S & Aol Fo=z
Az BEY s dolugitl 1 M=o J=E SigmaGel
(Jandel Scientific) 22 Eojol] Ja] 24 A FsI3Th

9. SN=M

B4 Aae HdA e BFAE 27189, SAXEE
SPSS (version 12.0, SPSS Inc., Chicago, IL, USAYE ©]&
3} one-way ANOVA #2418 4A]gF T Duncan's multiple
range test® 74 (p<0.05)2 HAS3IAT

il

ERASIT} (Table 1).

s sRHES AEAe 2] £ e 23 tAkt
o] shuE st +x2E 7HAL 99™ phenolic hydroxyl
717t ksl T3 S AEEAS Ve (Lee and Min,
2005). Kim 5 (2004)2 <23 oz 71dr] 9 ¥

Table 1. Total amount of phenolic compounds of water extracts from Glycyrrhiza uralensis.

Extraction efficiency Total phenol
Sample . . . °
Sample weight (g) Extract weight (g) Product ratio (%) (mg/g)
GUW** 30.0 6.65 22.16 103.00 == 1.15%**

*Qallic acid equivalent, **GUW : Clycyrrhiza uralensis water extract, ***Each value is expressed as mean = SE of triplicate determinations.
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DPPH radical scavenging acivit(%:
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Ascorbic acid cuw

Fig. 1. Effect of Glycyrrhiza uralensis on DPPH radical
scavenging activity.
‘GUW : Glycyrrhiza uralensis water extract, ~Each value
is expressed as mean =+ SE of triplicate determinations.

Means with the different letters are significantly different
(p < 0.05) by Duncan's multiple range test.

A3}, 9o] oF 81.2mg/gl g 7HF
mglg, 252 °F 26mg/gl®E 7P 3
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= TeEew

Ux FES9| DPPH 2|2 2HHE

DPPHE= 3et=w] 24 4ol grd= 2 ghze] <t
A 2H=F cystein, glutathion?} 72 3 olu|=qbs} Lo
ascorbic acid 5ol 2J5] $A=o] GAEEZ DPPH A3
T2 S5k e steS Wrlslket 7PE dubE o
2 o] gHt} (Choi et al., 2008).

7% F%=° DPPH &% &A% A¥e= Fig 13 2th
Iz FZE 100, 250, 500, 1000 pg/md &% HolA 22+
212%, 37.4%, 542%, 583%% % 9]FH¢] DPPH 2]
A 27 &S YeEMSE ol Table 19149} Zo] =&
= o] ol#gh gAlst #gol 7]k ZloR Algy,
& SiRHE o] 2855 AT B3k =4 vERTh

Choe 5 (2008y> 7&<] k| & FEE<] DPPH &t
Z 2AGAS ol A3 e Tk & o BT
2AZA o] 73A4E]| o] positive control®] L-ascorbic acid2} H]
523 o] ksl EAS B ot 1,000 ppme] ARk, 3}
E FEELS 50% ©lske] DPPH ZHd &~7%S BTk
HsIgloh ol & A AMES 2 B FEES 2
&=2] positive control U= SR A0SR N Akl

3] Hlwsle] =2 DPPH ]z £7%S Jehlich

=

2.

==1

Ry
[¢)

fo kI #t

i

R
[¢)

234

- ) -

D\.l
o
A

120

100

g

Cell vibility%)
8

cuw
100

Qw
250 500
Concenvatorlm/mt)

Guw Guw

1000

quw

Guw
) 2000

Fig. 2. Effect of Glycyrrhiza uralensis on cell viability of RBL-
2H3 cells by the MTT assay.
‘GUW : Glycyrrhiza uralensis water extract, “"Each value
is expressed as mean = SE of triplicate determinations.
Means with the different letters are significantly different
(p < 0.05) by Duncan's multiple range test.

FE20| MESHol DIXls s
7zel -
3] e AESHS

Fig. 29} 7t} opFd

MTT assays &l 58¢ da=
2] 3/ 2 Alxe AEES

(

100% olRem, 7% F=ZE 100, 250 ygml o] 5= 2]
gk AlEllA Z47E 99.2%, 100%E UERe] freld = ¥

st St @9 Zx FEE 2000 b T =

83.0% M E AEES B oF 17% HESAS YeRAUT
AgH o7 7hx FEE 100~1,000 pgmle] FrolMs 3k

2 B S A AZAPE 2 IS T4 B Bl B4

ek webA oske] AdeMe

500, 1000 pg/mf %= HoA M2E U] B-hexosaminidase

H|2} Th2 cytokine®] H& oA A& Flsl3itt.

FZE9] 0, 100, 250,

1=}
s

FE=0| 2! Aol ORl= At
BIE S 9% WReEE gER Y
HWHA| oM f2]E s]AERIS] & Sdske Ao] dnt
oA HTA| Zo A FH|E= S|XERIS] Frt ufg- w2t
ZAFA o] B8l dA= B-hexosaminidase assay”’} 2
o]- 8-}, B-hexosaminidase= &1 H|RHH| 22| 3] 2~E}
o] A%E g el SAhste] A2, vdT 22 L=
3ol oJsl] Al Yo EHERE Ygo] AEE o|§y
A 27] JAEHES] A A {3 ARRE AL
o (Lee et al, 1999; Choi, 2002). Wb E AFoMe=
olZgt AFAE o83t Tx FEEC] 2 2] Wkl &
ofsh= spstjA|e] Gty oA 24E E e SAsEIT
Aol FA gAE AuET] S8 BvkEu 39T Al
¥o| Bz Z# 3= B-hexosaminidase FrE]ol] HIX|&=
Q&S RBL-2H3 A|EFo|A #2gh 3= Fig 33 2t
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Inhibition of B-Hexsaminidase
(%ot contol)

uw
100

Guw
1000

without
IgE-HSA

Fig. 3. Ability of Glycyrrhiza uralensis to inhibit the p-
hexosaminidase release of IgE-antigen complex-stimu-
lated RBL-2H3 cells
‘GUW : Glycyrrhiza uralensis water extract, “"Each value is
expressed as mean + SE of triplicate determinations.
Means with different letters differ significantly from each
other (p < 0.05), as determined by Duncan's multiple
range test.
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B-hexosaminidase £H| 2! Th2 cytokine mRNA 285 S1}

DNP-IgE$} HSA9N 2J3l /48l RBL-2H3 A|3EeA] FH]
H g9 &S 100%2 Hg u A=EA 2 Y A
g2 A EZAME 65.5+0.26% JAE&S HIom, 100, 250,
500, 1000 ug/ml == 7Fx FZES AL dole &
A3} A os EAstE MEE V|EeE 7M7) 360+
4.28%, 36.6+5.84%, 35.3+529%, 40.99+2.90%% A&
= Ui Aol AR 2o HAT Jung T
(2006)% Kang 5 (2007)2] <7} (29.8%), W45 (14.9%)
Hoe 52 &4 AAE UeRARE B9 95%2 A
A FEE 110.0%9} vasire $e A4S 290 (Jeong
et al., 2009; Choi et al., 2005).
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pds

5. &% FE20| Th2 Cytokine ZL&i0l| O[Xl= A5t
A2S sk A8 A wkee 3)2ell, FIEZY,

T2 2Eladd 5o sl8f AE|2RE 02 4143 IR} Hkgol

dojutar, A3k vk M| oA EH|E= L4, IL-5, IL-13

52 Th2 cytokine 28-S 2 pro-inflammatory signal molecule

GUW  without

500 1000 DNP-IgE-HSA

= Coatol
CGUW 100 m/ml
B oUW 260 m/ml
B GUW 500 m/ml
3 GUW 1000 m/ml

Owraort DHP
WE-HSA

-4

i-1s

Fig. 4. Effects of Glycyrrhiza uralensis on IL-4 and 1L-13 mRNA expression on RBL-2H3 cells.
"GUW : Glycyrrhiza uralensis water extract, ~Each value is expressed as mean = SE of triplicate determinations. For each gene,
means with different letters differ significantly from each other (p < 0.05), as determined by Duncan's multiple range test.
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UHS EAA 27 vS dot (Ngoc et dl,
2005; Renauld, 2001). & AodX = Fd-A &S I
7171 $18ke] DNP-IgE$} DNP-HSAS ARE-31Ed], DNPE
T 9 E 71s7)e E¥shke 2 BAIE DNP A=
ofH WAL} e UdoF]|A] kXY DBP FEle] uj
g A Z BSA9 72 Tl e AFA7IAE 9 GV 3
A Felo] Helge] 9 kA Hrt.

B Ao DNP-IgE (3A))9} HSA (F¥)>E RBL-
2H3 MEE EAdstd 7z FEE°] Th2 cytokine (IL-43%
IL-13)¢] &&o) mx)& 9IS Fig. 49 72}, -3k wks
o ol BAd3beE AHE2] cytokine FHIZ 100%% B L uf,
A3 EA] ke MM IL49} IL-132 dA3 Z4as v
ERIITh 23y A FEE 100 g/mlbs A2)Eis o IL-
49} TL-13 mRNA S-S 7zt 254 +0.04%, 17.7 £0.02%
gAY, 1,000 ug/ml oAl mRNA 2dS 7zt 38+
0.17%, 30+ 0.06%= F-214<] 7as el daxos
Az FEE] A4 Weleh IEE Th2 cell #& cytokines
AAFoEN X5 e Yepd o= AlEHr)

IL-49} IL-13& Th2ol|A] 0= MER B-fEZ79] 352
3} A Aol DS, 1L-13 $8A= L4 5849 aA}
&S Tl o] L4 fALRE 715 TR E FleE B
o] ATt} (Hogan and Foster, 1997). ¥ 23 ZA3E H

T Aol AN IL-49F IL-13 mRNA 2] #A)|
T frAkeE AL I = USdTh

Lim 5 2004y 2 AF 9] 7184 Fl 2 AlFdolA]
Ay 27] vke-S FZXANT)E IL4, IL-5, IL-139] oS 23
Az gzl vlE] e FEES Tl oA fol4
A 7H7F YERSTE Back 5 (2008)S PMASH A23187%
A3k RBL-2H3 Al S83859-S ANl 43 5%
o]EH 02 IL-49 TNF-ao] AP+ #HE Asiehs a4&
gelslRoer, o]t A= mast cell 2 basophil 52 #
AAze] GRS JAEla dEl2r] 9@ A vk A-EE

H= 1
cytokine 52

=
a
bl
7

=

53 oAlshe 714 % AnE Le=7)9) Wy
2 g SISk ARt ok B

ZAel =

B ave Ay
Aztole} 74|
ZRCEELRRRE
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