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Glycyrrhizae Radix, the dried roots of Glycyrrhiza glabra or Glycyrrhiza uralensis Fischer(Legumino-
sae), has been used as a medicine for treatment of imflammation, arthritis, respiratory ailment, skin
diseases and liver problems. The purpose of this study was to examine the effect of 70% ethanol
extract, 18-B-glycyrrhetinic acid, glycyrol and carbenoxolone disodium from Glycyrrhizae Radix on
gastritis and gastric cancer. Using these materials, we tested antibacterial activity against Helico-
bacter pylori, antigastritic activity for HCl-ethanol-induced gastric lesion and the pylorus ligated gastric
secretion with rats, and cell viability in gastric cancer cell. 18-3-glycyrrhetinic acid and carbenoxolone
disodium decreased the volume of gastric secretion and acid output in pylorus ligated rats. Also, car-
benoxolone disodium had a strong effect of antibacterial activity on H. pylori. In addition 18-B-glycyr-
rhetinic acid and glycyrol reduced cell viability in human gastric cancer cells(AGS and SNU638 cell) in
dose-dependent manner. The reduction of total acid output and gastric secretion as well as the anti-
bacterial activity against H. pylori might account for the antigastritic effects of carbenoxolone disodium.
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BZ(Glycyrrhizae Radixie S84= Glycyrhiza glabra
L., §5=3+2 Gheyrrhiza uralensis Fischer(Z&3 Legu-
minosae) ¥ F5A=2 ot EHES JUE T
FEE AAR Aoty Fx7b geixl AR AR
triterpenoidal derivatives, flavone analogs, isoflavone
Ael A A2 FEHEG Triterpenoid AIYEE glycyr-
rhizin, 18-B-glycyrrhetinic acid, liquoric acid, glycyr-
rhetol, 21-a-OH-isoglabrdid, uralenic acid, 24-hydroxy-
glycyrrhetinic acid®] methylester, glabric acid7} £
HA2, flavonoid Al E+ isoliquiritigenin, neoliquiritin,
neoisoliguiritin, trans-isoliquiritigenin  4-B-D-glucopy-
ranoside, trans-isoliquiritigenin 4-B-D-glucopyranoside,
saponeretin, rhamnoliguiritin, liquiritin, liquiritigenin,
/sodiquiritin,  /sodiquiritigenine, licoflavonol, methyl-
allylkaempferol, liqurazide, prunetin, pinocembrin”}
B90o] 9t} IsoflavonoidAlE ZE licoricone, licoch-
alcone A$} B, glycestrone, glycyrol, 5-O-methyl-
glycyrol, isoglycyrol 2Jell betulic acid, licoridin, 7-
acetoxy-2-methylisoflavone, 7-methoxy-2-methyl-iso-
flavone, 7-hydroxy-2-methylisoflavone?] 271 114 =
ATHIHA T 1995).

AEe e, 9, Y-S FHeE FE ARREHe, A
A AH F oF 60% AT Sl e kA AREE
© TR defRolnt. Bol AgEle v 2 A4l
gk dF= &) Hded, 2 F2E9 free radical
scvenging&®, M3 Eslol| v 9, tyrosinase ¢
Azt o Faad Foll eted BaE v rHKim er
al, 2003; Son et al, 2003). 3 7txe AR =
glycyrrhizine &95&% 2 CClLAl 93 34 7
A&, 18-B-glycyrrhetinic acide & k)

r_{

=
A% HE
FHZL glycyrrhetinic acide 33EZ&7, 2% - 3
37 = Ao w WAl Andrea et g/, 2000). &
glycyrrhetinic acid9] hydrosuccinated 3¢ES AF
3}=]of({carbenoxolone)lel pyloric sphincterdll 2H8-3te
A3 FALAEE sk AeE dEA dom(Farina
et al, 1998), ¥AHAAL Q= Zlo= WA vt ok
(Gareri et al, 2005). =3} carbenoxone $3dto]| A
ZR 2 EEHdS BHst RS 39E veidio B
AR eHFranco et &/, 1993). Glycyrrhetinic acide
mineral corticoid receptord] o= A% Xz}HEL zhw
Jormz E7|AgALY] #FeIEl= mineral cortocoidal
actioneo] 1o, T3t blood cholesterol, B-lipoprotein,
triglyceride® 94 A ZA2AI7171 W&ol hyperli-
pemia®ll +&3k] antiatherosclerotic effect's g &

oz A drHZakirov et a/, 1996). Ester Fe&
antiimflammatory, antimalarial, antiarthritic activityg
AHTHKIim et al, 2004). Z+3x2] isoflavonoids® A&
< estrogenic activity7} ItHKenji et &/, 1999). =3k
isoflavonoid A% & glycyrole 3387) 7gZ] gt
Fateelol 83t vy HuEitHTanaka et al,
2001).

2 dFdM e AEHeR dEs 8-S 2AY A%
A AREEIJD AokFeF) F 2 70% EE F
=&, 18B-glycyrrhetinic acid 2 carbenoxolone di-
sodiumZF 919, 918 2 ] F2 Ulo] He ol
2l A v A FEH F7t @k FAAEIE gk A
TEA AYEAET & ot st

N =

AEME Y /7 H. pylori straing] HP ATCC43504
© ATCCAIZRE 78 A& AR&3em, HC ¥
methanol, ethanol %-& Duksan Chem. CoA}, cimet-
idine, ampicillin, aspirin, 1,1-diphenyl-2-picrylhydrazyl
{DPPH)}= Sigma Chem. Co.(St. Louis, MO, US.A.)&
2RE FYste] ARgstden, o vhe] ZEA ke AT
AleF o]Akg AM&3Ith. 7171 Duksan Chemical Co.
o] ALEw7], Johnsam Co.9] clean bench ¥ CO,
incubator, Agilent®] UV spectrophotometer, Satorious
o] pH meterE AM&skT). Silica(Si) gel 60(70~230
mesh) ¥ RP-18 gel(40~63 mm}& MerckAl (Germany)
9o AEE AMEEINIL, Sephadex LH-202 Sigma
Chem. Co.(Sigma, St. Louis, MO)2 HH FYsld =
2rlEO9E AAET BRI EntEadss pre-
coated Merck Kieselgel 60 Fug, plate(20X20 cm, 0.25
mm) 2 RP-18 F,ys plate® MerckAl A F-S ©]&-3te
AABF T

YEEE QLEJNEGFPIA 4 e AF 200~250
g9l Sprague-DawleyAl &4 BHE 22 + 2°CollA 15
7k ol ARgsl] AH-SAZl | A AN B E
A o) Heke 1247 o2 AFEAE A)F|R, TR
(HFAER) 2 B2 $E9) FEsiith

AI2S &£ & 22/

Carbenoxolone disodium salt A=: 50 mi 2]l
23.5 g9} AN &3lA)T] L 5414 sussinic
anhydride} 6.0 g3+ E&d "ol (triethylamine) 30 ml
E 7Tt 10A17F F1F 28 AdollA 7HEAIZ] &, BEg
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A)

B)

Fig. 1. Chemical structures of 18-B-glycyrrhetinic acid (A), glycyrol (B) and carbenoxolone disodium (C).

G WA AR BN AAES oI e, F=
2xge ga8T FAYEFO R A%AY|T FEAT
WMeEe vReE AFRste] ZYMel AR carben-

oxoloneg ARUTH olF 5% FABIIEF FEQo=
2]sle] ge] =84 7|2 carbenoxolone disodium
salts LAHFig. 1).

18-p-glycyrrhetinic acid2} glycyrole/ £F % 22/
Az 7h2e] Be) 10 kge WEEE LA d5d4
23] ¥bE FE3o, FEAS 7A9F FEIA des F
HeEA7| 2 5] olldotAlH| o] Efethyl
acetate}g 7t the, 829712 53 °ﬂE‘°WEﬂ 1
EZS RS 33 W8 AAE &, zhzte] F
7} =38l o dolAHolE B & BEE

7 ddolAElolE #& 200 g& A=FH %

o]g-3lo] the3t 7ol Bt AF 12cm
o HE)7td-E 60 cm A$-IL UEZZHTOE A H s}
FAANS FUS JEHE e 3 ASEE FEsTh
=2Aog=des fEZEadde =1:9 ¥H W
10%% EolhA FEA1A, 8 138 L3

‘:‘33 1(105 gre A& 5cml Z#HA MCl-gel CHP-
20P% 40cm A2, HEe (& =2:3 EFEVE F
XA IZNE dLS *JEHE THE F AEE FES
o a2 F Aekee] S-S 10% FHE Eo|HA o)F A
< FEAA BY 118 £ 148 431

#3 1-4(34.3gk= A& 5cme A AegiHAe

o}
f el
2]
=

mﬁnﬂi?i\“

il

45 cm A$2 100%
Els *JEHE e 5 *1 % A7l s st
th 2 F opAlE A
5%H  =o7PAA 01%’?}% SE2AA BE 141%
1-4-68 AU}

14239 gf= A& 45cme] 2 AEFbde 4AC
cm AL HEE  E =1
At e F AEE
1125 fagd] &
S FEAA glycyrol(HO mg)— CMEHHg 1)

B3] 1445 A2 0.6 cmd ZHE 7S 72
A5 FERXES FEAA IS FYUS AHE

= & AEE2 AL o|TAL Wi - Zzaxe

10 e WA - FZR2IE =40 6071 FETH

Fo] &=A1A 18-R-glycyrrhetinic acid(120 mg)e

17//‘/54 ,(/;Jtﬁ Z.“A}E:] }\]’6
285 Ueplle AA 9 A S pake Al@HeE, 7
% 70% ethanol F&&& AMHEsle] pH H3E ) 3
T A8 diste] At thgherel BAlE A4k
AEHS WAske] 0.1 N Gatol]l A 1 mg sk &

°C-4 shaking incubatorellA 1A17F &<t REG-AIZ]
0.1 N FABIIEF T80 2 AASAUTH A ke
il 9_%_1], U EFERZ hydrotalcite®t cimeti-
dine& ARESFRATHIIZHFH A 8787, 2003).
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DPPH AI&ES: In vitrodlXe] A8 A< free radical
scavengingg3}E &4312AF 1,1-diphenyl-2-picrylhy-
drazyl radicallA 24L& A3t F  18-B-gly-
cyrrhetinic acid, glycyrol, carbenoxolone disodiumell
Hgh2-S 7hske] 120, 80, 40, 20, 10, 5 2 2.5 pug/mie
FEIL HEE AL 4 miy Aldde] 3tk o7
o] 1.6 x 10*M 1,1-diphenyl-2-picrylhydrazyl/methanol
Lo 1 miE 71k thg & E8sla ALolA] 3087 1t
A8k $- 520 nmellX §3EE S &t a3
1 1—d|phenyl-2-p|crylhydrazyl radical& 50% A A3&}

FE(IC,)Z FEAEL, oFdthzoE=  L-ascorbic
acidg AH&-8FdtHUchiyama et a/, 1968).

H. pyrolitf CHEt &ZXE: H. pyroli straingl HP
ATCCA43604= ATCCAZHRH FYst Kim 59 WL
2 AESATHKIm er al, 2003). H. pyroli B3 JA &
HAE BRI1317] Ysted WA brucella agariA 2 7%<]
horse serume] @7l petri dishdll sigdE== DMSOd
|3g AAE FY3I 9719 5 x 10°CFUY H. pyroli
£ #F3te] 37°CellA(AnaeroPak Campylo : 85% N,,
10% CO, and 5% O,) 3¥7t vzt & AMAH colony
g AFsidt. FgUzZe 2 ampicilling  AR&-3}
At

AHEZSY: 18-B-glycyrrhetinic acid, glycerol 2 car-
benoxolone disodiumg] ME=A-E Blsla}l ¢okA
Z320 AGSS} SNUB38 AlZFE = 523 (KLCB)
S 2RE ool Ao A8 AU 7 A
FE 1.0 x 10908 96 well plated] #3538 3 24x)7¢
B2 37°C, 5% CO, incubatorZZio)A] wjek & 3 wj
A& Z3ET z} A ZE FEEE(10, 50, 100, 200 uM)
Aglsld, 24x7F < wgEAch AEZENS FAE
o] gk A E] vE2 A3 e, CCKS
(Dojindo, Japan) Kit& /\P—lo}oq B3 tHANN et al,
200b).

HCI - ethanol 2£+ -F/,_JO// cfst 2 AF 2k 200g
e 34 FFHE 2447 FAAZ H Mizuie] Wl
w2} *‘??.ﬂé}ﬁt}ﬂvlizui and Dodeuchi, 1983). =, &4
A1zl Aol HCl-ethanol?(60% EtOH] 150 mM HCI
) 1 mkg 7R st "2 dg ShellA] 147k W=
= AFe =R ARAA HE HEsA
AE 2% formalin 822 1087F F 3l ¢
THEA XA o RS Alsle] A9
b &3] dol(mm)] F3HE ¢ AR ST A
A= HCl-ehanols F435l7] 30% Aol &FEE F+5F
o] 3tET. Inhibition ratio(%)= TH-2] Aol 2]t Al
A3kt

N

rlr r1r

OE

A

oy uQL'd

x4z
2

[1

é:L
miéén}{w
ok o (o

o]

1.4

e mlm

Inhibition ratio (%) =

lesion length (control) - lesion length (drug)
lesion length (control)

JIE fIY 2djof Cfzt AE: AF F 200 g AF9
A dHE 2407 A2 H AHE w72
et YARYFS Shay 59 dhHez 243t
(Shay er a/, 1945). = FHE e 2 n}3 sl NEs}
23 FA AAE AHRAWE FYslar

L I T =4
B3 I 47 Fo] dEEZR AN A 92 ASEn
AfE s AHs AFHF A2 3,000 rpmo]

A 1087 AR T e NS FHEl] YJoiE
= WE QHAE A%

o2 3le] 0.05N FIShIEF Fgdlor HYsle 7

EJi’/ffE/' E% AP A= P + T2 9xHMean +

A& Student's
ttests /\F@ko 2‘; p%kOl 5% vFHd o fejdo] Aok
I WA

XAE] AJEE. Z1Z 70% ethanoli-&%¢] pH w3}
= A9H 22 ™Y g Azt AEE VBl
2 < Z43% NaOH Av|go=z AAINY. 4=
£ djzwol| Hlsle] NaOH £B1ZE 7.2%
AAAAT. 72 JF] AiFEE Table 190 Jebd u}
9} 7rol 18-B-glycyrrhetinic acid, glycerol @ carben-
oxolone disodiume] NaOH 4B o}& A5
15.9%, 12.6%, 10.2%2A ¥ g0 AR <4 o
2721 hydrotalcite®] 67.6%¢l B]aiA= AA|Ho] k&)
Y cimetidin®] 12.0%%} Hl5:3t 235 Yepigit ©]
= ArkEo] AAAIQl hydrotalciteBth= okslu} 3)ako)

Table 1. Acid-neutralizing capacity of 70% ethanol extract
and compounds from Glycyrrhizae Radix

. NaOH consumption  Inhibition

Material

volumn (%)
Control 1133158 -
70% extract 1052152 7.2
18-B-Glycyrrhetinic acid 95.3 +5.0* 15.9
Glycyrol 99.0+1.7 126
Carbenoxolone disodium 101.7+56 10.2
Hydrotalcite 36.7+26 67.6
Cimetidine 99.7 £ 0.6** 12.0

The value are mean + S.E.
*p <0.05 **p <0.001, Significantly different from the control
group (n = 5).
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Table 2. Free radical scavenging effect of 70% ethanol
extract and compounds from Glycyrrhizae Radix

Material ICs (ng/mly®
Control -

70% extract >160
18-B-Glycyrrhetinic acid >160
Glycyrol 13.0
Carbenoxolone disodium >160
L-Ascorbic acid 25

AConcentration required for a 50% reduction in absorbance of
DPPH radical at 520 nm.

717 B A B U Relet Az,

DPPH A& In vitroolX 9] A AL free radical
scavenging&#= &A3stAa 0.16 x 10*M/ml 1,1-
diphenyl-2-picry|hydrazy|°ﬂ gk 2% 70% ethanolF

B9 SLEAATEE S JAHEES 1G22
L}E}lﬂ‘iill}. 7z 70% ethanolZEE, 18B-Glycyr-
rehtinic acid % carbenoloxone disodiuma free
radicald] AASE SRS o FAN J= 2= vt
ERNR] 9stont, glyeyrole] 1C2 13.0 pg/miE free
radicalA AsE o] 1=K Table 2).

H. pyroliolf st &L, H. pylortdL T
233A%e] Fadyacloln o] o 9% 77 PS]

Bae g wglos 2EA Uk ZABA 9
Qute TS 24, X g2 5oz g

ve 34, A g duA ] HAaEs ‘O] Heh
ol ATz &L o] BEHER <

] H pylord 23 dZuke
2 4=8A Utk 72x29 70% ethanol —’"}-ﬁg%% 1 mg/

Table 3. Colonization inhibiting effect by 70% ethanol
extract and compounds from Glycyrrhizae Radix for H. pylori

Material Dose (ug/ml) Colonization
Control - +++
70% extract 1000 +++
18-B-CGlycyrrhetinic acid 10 +++
50 +
100 +
Glycyrol 10 +++
50 +++
100 +++
Carbenoxolone disodium 10 +
50 -
100 -
Ampicillin 100 -

+++ : colonies (over 5), ++ : colonies (34), + : colonies (1-2),
- none.

mi&l F=A, glyeyrole 10, 50, 100 pg/mie] F==2
T AES AN A3, colonye] §7F tlZwdl Bl
Zad s AT v AT ZFE FEEESEH E

2]3l 18-B-glycyrrhetinic acidg 50, 100 pg/mle] &%=
2 AgsldEs o colony®] F7F AU, carben-
oxolone disodiume] A$ole & F=oA colonydy]
Ago] bds] AAlE AL I & UltKTable 3).
Z EFEE & 18-B-glycyrrhetinic acid 2 carben-
oxolone disodium®] AJEol H pyrold] S4& “rEs)
A QAL 2ZA H pyro/R] AAE 2 AY 7142 car-
cinogenoll thg A& AS), mucosal hyperprolifera-
tion®-8F, carcinogenic N-nitroso compound®] 7} &
ascorbic acid®) ¥4 & gslsta 23139 729
FHES EHF R e o UG AR AztEh

MESS. 7k NEE TEEE 247 Bt gt &
CCK-8E o83t MEEHS ERIsen 3xkE9] 7)
WA AAs HAy = AFUAE ARl dgiz2e
of tigt WEE2 vepd AFHE Fig. 1, 20 YERHITH

Carbenoxolone disodium& AGS$} SNUG38 Al Z=-
of tigt A48 JERHA &% 18-B-glycyrrhetinic
acide 200 uME=olA AGS cellell tsle] 48.6%,
SNUB38 Al EFe] tlated 19.9%9] 542 Jepliict.

9HH, glycyrok> B& &4 AXE =48 JEhfieH
AGS9} SNUB38 Mz tiste] Z3Z} 656.32uM %

130
120 |
110 I

90 |

80 1
70 |
60 |
50 |

40 -
ke
30

20 | Rk
10 - ﬂ
0 ~ ALl Ll

Control  10_50 100 200 10 50 100 200 10 50 100 200 (M)
cDS 185 GA Glycyrol

*%
*&

Cell Viability (%)

Fig. 2. Cell cytotoxicity of compounds to SNUG38. Cells
were incubated for 24 hours with indicated concentrations.
Cell viability was determined by using Cell Counting Kit
(CCKS8, Japan) and expressed as ratio percentage to con-
trol. The values are presented as means + SD of triplicate
tests. Statistical analysis was performed using unpaired Stu-
dent's t-test; The values *p <0.05, **p <0.01, ***p < 0.001
are considered to be significantly different from control. CDS
: Carbenoxolone disodium, 18GA : 18-B-glycyrrhetinic acid.
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140
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110

100 - s
90 -
80 1
70 -
60 -
50 **ﬁ‘**
40
30
20
10 |
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Cell Viability (%)

Control 10 50 100 200 1050 100 200 10 50 100 200 (uM)
CDs 18p GA Glycyrol

Fig. 3. Cell cytotoxicity of compounds to AGS. Cells were
incubated for 24 hours with indicated concentrations. Cell
viability was determined by using Cell Counting Kit (CCKS,
Japan) and expressed as ratio percentage to control. The
values are presented as means + SD of triplicate tests. Sta-
tistical analysis was performed using unpaired Student's t-
test; The values *p < 0.05, ***p < 0.001 are considered to be
significantly different from control. CDS : Carbenoxolone dis-
odium, 18GA : 18-p-glycyrrhetinic acid.

Table 4. ICy, values of cell cytotoxicity

Material SNUGB38 (uM) AGS (uM)
18-B-Glycyrrhetinic acid >200 >200
Glycyrol 63.52 94.93
Carbenoxolone disodium >200 >200

94.93 uM9| ICs2ts ERN I THTable 4).

HCl-ethanol fZ&/0f Cfet 22 JF o FAAARI]
HCl-ethanol 472 Fofatd ARl x A HAitsl571
g oW Jedds fdete Hilo er al,
1992)0] wet 7= AE & 18-p-glycyrrhetinic acid @
carbenoxolone disodiume] &2l A3E Table 59
YERIAT}. Carbenoxolone disodiumE 10, 50, 100
mg/kg FAA] 9 E4AFIE 747 6.2 = 0.3, 4.3 = 0.4,
25+ 05& Z}Z} 46, 339, 61.5%% fFoE&zog
T4 de A& A 295 eSS, 100 mg/kg

Cho et al.

Table 5. The effects of 18-p-glycyrrhetinic acid and carben-
oxolone disodium on HCl-ethanol-induced gastric Iesions in
rats

Material Dose ' Lesion Inhibition
(mg/kg) index (mm) rate (%)
Control 6.5+1.1 -
18-B-Glycyrrhetinic acid 10 6.3+04 31
50 68+0.3 4.6
100 56+1.8 13.9
Carbenoxolone disodium 10 6.2+0.3 46
50 43+04* 339

100 25105 61.5
Cimetidine 200 28+£09* 56.5
Sucralfate 350 0.34 £0.3* 94.7

The value are mean = S.E.
*p <0.01 **p <0.001, Significantly different from the control
group (n = 6).

Fo] AE A dzFEQ cimetidineo] JA1E &3kR
o e axdE e 18-B-glyeyrrhetinic acid
E FoT ZMe F94 29E JepiXE &%l
1}, 100 mgkg FAl 13.9% AL AA=HE A4S
Yelilel. A tizekE cimetidine 200 mg/kg
£3oA 28+ 09 mme ¢ E&4X4FE B control
9] 85+ 1.1 mmel] ®lel 56.5%2 A&y dAEHS
e ATE HCl-ethanol 1¢74S F2A171 919 248
zte] Aol A& hemorrhage?t 4134 et
3L, AAARL ZF o] gholA low, Aol 527 Ao
vjgled  18-B-glycyrrhetinic acid 2 carbenoxolone
disodium FoZollM= &4fo] dAsHA Foldom, A
Al Z2o] v At o] YA E FoF
2ol & VehA] ek}, & 18-B-glycyrrhetinic acid 2
carbenoxolone disodiume 24 A Wo]g3rt 9
Rom, ol& Ested FARJAR] kel disf Mo &
vl F7ht Wof Ixte] EANE 5T & )

=PI 2H/0f ChEf AE. DAL 72§ B8]
e Y2 AP d3= Table 69 YepiQle) di=
=3 B 23H-E o 18-B-glycyrrhetinic acid ® carben-
oxolone disodium 100 mg/kg ATFAA] 724N

Table 6. The effects of 18-p-glycyrrhetinic acid and carbenoxolone disodium on gastric secretion in pylorus-ligated rats

Material Dose (mg/kg) Volume pH Total acid output (mEg/4 hrs)
Control 6617 1.7£04 05101
18-B-Glycyrrhetinic acid 100 6.3+24 22+03" 04+0.2*
Carbenoxolone disodium 100 52+16 22+13" 0.3+0.2°
Cimetidine 200 3.1+16* 27+1.6* 0.2+0.1*
Sucralfate 350 51+1.1* 1.0+0.1* 05+0.1*

The value are meant S.E.

*p < 0.05 **p < 0.01, Significantly different from the control group (n = 6).
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H)Ee 732} 6.30 £ 243 2 521 + 15902 oF 47%
R 21.2% Z2AFAG. pHE &3 A3 18-B-glyeyr-
rhetinic acid ¥ carbenoxolone disodiume  zHzt
215+0.32 ¥ 219 = 1.302 thxZ9 1.74 = 0.379
Hlgle FolHQl F7ke Uehle] YAEE S/ ES
IS = YU FAE S =2 0.54 mEg/4 hr
o B3ty 18-B-glycyrrhetinic acid 2 carbenoxolone
disodiume 0.38 ¥ 0.31 mEg/4 hrE JVERlo] tizz
I Fo4 e AelE Bt = 18-B-glycyrrhetinic
acid ¥ carbenoxolone disodiume $4ke] $jizko)
Hadle QEFE WRA RGO, pHE F7F A1A o]
Ao Q3] FAMEHIHS Axlste] o] thak 249
A FeAAE AoZ FEH

2 E

DEE YOHBR Fa AT FF, AR, FF
Fuo} M ohJet, £ % VFIME oo 2
2 ohzh ofg) 7b ARSAE, AV, A 59 WY

2 o

AE mXle Gl tiste] delr izt st 70%
e F2E = AE £ 18-B-glycyrrhetinic acid,
glycyrol % carbenoxolone disodium&] AAH, free
radical scavenging &3, H pyro/Pl P1XE F 2 9
HAEe] FAel viX s dFE IR 1 F a9
7} A= 18-B-glycyrrhetinic acid ®  carbenoxolone
disodiumg] HCI -ethanol & &4 2ddla Q€eA)
AA &} fF ] AR mRE Pk Fated A
E3I¥th HCl-ethanol fr2t $1&d 2dolA &4 o
Aat g HFF9 fAEnAA L 4x7F T total
acid output 4R S gJsIHTt weM Zx F 18-
B-glycyrrhetinic acid, carbenoxolone disodium= &
B 2 H pyloridd e AREZRE AT F AL A
ol TxFEE U I FENES ol&3l9 9F XEA
Ak R AW RtdelA 7FdAF NN e -85 5

sloelet A7k,
#Atel 2

2 d7E 200595 AFoekEebaA (oA e
AEF ol A7) A¥3 20058 AL (25 H A}
Ui SedTREAENC R g seddgade] 2
(KRF-2005-005-J13002)l &]sled 3= om olo) 7+
Al=guY.

h
i

{E

I

Fharokaley 3ty 9] 5] obd ¥ 8l H A (2003). tHEkeEd A8MA il
A EAA, A€, pp. 264-265.

A A (1995). 58 Erd Al A2 pp. 191-194.

S, A4, AR, FHs, A4S Rl (1995) : ek
AR, YL ASEIAL AL, pp. 414-416.

ZF, WD, F29, HEF, FYF, FED, o1BE, AR W
=3t (1999). A2F2 59 dwraall). oFet3)A], 43, 419-
422

Andrea, T.B., Shinya, S., Gary, L.H., Martha, R., Harkey, C.L.,
Keen, J. S., Katsutoshi, T. and Eric, G. (2000). Shosaiko-
to and other Kampo (Japanese herbal) medicines: a
review of their immunomodulatory activities, J. Ethnophar-
macol., 73, 1-2, 1-13.

Ahn, K.S., Noh, E.J., Zhao, H.L., Jung, S.H., Kang, S.S. and
Kim, Y.S. (2005). Inhibition of inducible nitric oxide syn-
thase and cyclooxygenase Il by platycodon grandiflirum
saponins via suppression of NFkB activation in RAW
264.7 cells. Life Sci., 76, 2315-2328.

Ariypshi, 1., Toshiharu, A., Sugimura, F., Abe M., Matsuo, Y.
and Honda, T. (1986). Recurrence during maintenence
therapy with histamine H, receptors antagonist in case of
gastric ulcers. Nihon University Journal of Medicine, 28,
69-74.

Farina, C., Pinza, M. and Pifferi, G. (1998). Synthesis and
anti-ulcer activity of new derivatives of glycyrrhetic, olean-
olic and ursolic acids. /! Farmaco., 53, 22-32.

Franco, L., Manara, P, Erbetti, I. and Velo, GP. (1993). Anti-
ulcer actinicty of carbenoxolone and ISF 3401 on PGE2
release in rat gastric mucosa. Pharmacol. Res., 27, 141-
150

Gareri, P, Condorelli, D., Belluardo, N., Citraro, R., Barresi,
V., Trovato-Salinato, A., Mudo, G, tbbadu, G.F., Russo, E.
and De Sarro, G (2005). Antiabsence effects of car-
benoxolone in two genetic animal models of absence epi-
lepsy (WAG/Rij rats and Ih/lh mice). Neuropharmacology,
49, 551-563.

fto, M., Shii, D., Segami, T,, Kojima, R. and Suzuki, Y. (1992).
Preventive actions of Z-103 through increase in the activi-
ties of oxygen-derived free radical scavenging enzymes in
the gastric mucosa on ethanol-induced gastric mucosal
damage in rats. Jpn. J. Pharmacol., 59, 267-274.

Jung, H.J., Kang, S.S., Woo, J.J. and Choi, J.S. (2005). A
new lavandulylated flavonoid with free radical and ONOO-
scavenging activites from Glycyrrhiza glabra. Arch.
Pharm. Res., 28, 1333-1336.

Keniji, N., Midori, H., Shigeo. M., Yasuhiro, Y., Hideki, M. and
Teruhiko, T. (1999). Preventive effects of glycyrrhizae
radix extract on Estrogen-related endometrial carcinogen-
esis in mice. Jpn. J. Cancer Res., 90, 726-732.

Kim, HA, You, HK,, Shin, H.S., Kim. Y.C,, Kang, TH., Yu,
H.H. and You, Y.O. (2003). Effects of aqueous extract of
Glycyrrhiza glabra on the expression of cell cycle regula-
tory proteins in human oral mucosal fibroblasts. Am. J.
Chin. Med., 31, 563-572.

Kim, J.M., Shin, J.E., Han, M.J., Baek, N.I. and Kim, D.H.
(2003). Inhibitory Effect of Ginseng Polyacetylenes or



172 S. Y. Cho et al.

Infection and Vacuolation of Helicobacter pylon. Nat.
Prod. Sci., 9, 158-160.

Kim, Y.C., Kim, H.S., Wataya, Y., Sohn, D.H., Kang, TH.,
Kim, M.S., Kim, YM,, Lee, GM., Chang, J.D. and Park,
H. (2004). Antimalarial activity of lavandulyl flavanones
isolated from the roots of Glycyrrhiza glabra. Biol. Pharm.
Buil., 27, 748-750.

Mizui, T. and Dodeuchi, M. (1983). Effect of polyamines on
acidified ethanol induced gastric lesion in rats. Jpn. J.
Pharmacol., 33, 939-945.

Shay, H., Komarov, S.A., Fels, S.S., Meranze, D., Gruen-
stein, M. and Siplet, H. (1945). A simple method for the
uniform production of gastric ulceration in the rat. Gastro-
enterology, 4, 43-61. ,

Son, JK., Park, J.S., Kim, JA., Kim, Y., Chung, S.R. and

Lee, S.H. (2003). Prenylated flavonoids from the roots of
Glycyrrhiza glabra with tyrosinase inhibitory activity. Planta
Med., 69, 559-561.

Tanaka, Y., Kikuzaki, H., Fukuda, S. and Nakatani, N. (2001).
Antibacterial compounds of licorice against upper airway
respiratory tract pathogens. J. Nutr Sci. Vitaminol., 47,
270-273.

Uchiyama, M., Suzuki, Y. and Fukuzawa, K. (1968). : Bio-
chemical studies of physiological function of tocopherolac-
tone. Yakugaku Zasshi, 88, 678-683.

Zakirov, U.B. and Abdullaev, A. (1996). The hypolipidemic
and antiatherosclerotic properties of the ammonium salt of
glycyrrhetinic acid and of 18-dehydroglycyrrhetic acid.
Eksp. Klin. Farmakol., 59, 53-55. .



