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Rubus crataegifolius (RC), Ulmus macrocarpa (UM), and Gardenia jasminoides (GJ) are well-known
folk medicines in Asia used to treat various gastrointestinal disturbances. The present study evaluated
the gastroprotective effect of LS-RUG-com, a mixture of commercially prepared powders of RC, UM,
and GJ with a ratio of 3:1:2(w/w/w) against HCl/ethanol-induced gastritis, indomethacin-induced ulcers,
and esophageal reflux-induced esophageal mucosal damage and Helicobacter pylori infections. In addi-
tion, TNF-a and IL-1B expressions were also determined and measured in esophageal tissue. As to
HClVethanol-induced gastritis, the LS-RUG-com treatment at a dose of 150 mg/kg showed a remarkable
anti-gastritis effect. Regarding indomethacin-induced gastric ulcers, the LS-RUG-com treatment had
a significant anti-gastric ulcer effect. Furthermore, in the gastroesophageal reflux disease (GERD)
model experiment, the LS-RUG-com treatment resulted in the histological recovery of stomach damage
and mucosal injuries. Furthermore, the LS-RUG-com treatment led to an increase in gastric content
pH, an increase in mucus protection, and a decrease in gastric pepsin output with a significant decrease
in TNF-a and IL-1B. As to the Helicobacter pylori infected animal model, LS-RUG-com had a notable
inhibitory effect on Helicobacter growth. The use of RC, UM, or GJ in isolation or the LS-RUG-com
treatment as whole had good effects in terms of anti-oxidation, anti-neutralization, gastric acid secretion
inhibition, and anti-lipid peroxidation, which supported the use of natural products as systemic gastric
protective agents. Our results suggest that the LS-RUG-com might be a significant systemic gastro-
protective agent that could be utilized for the treatment and/or protection from gastric disturbances
and related damage.

Key words : Anti-gastritis, anti-gastric ulcer, anti-Helicobacter pylori, gastro-esophageal reflux disiease
(GERD)

rlot
lo

1,['

A AA [1T2 2k 10%7F A
3 2EHS 57, £, 2 T
ob7|EH, A4, AAY, 974 Helicobacter py-
lori ¥l o3 9 &4 52 ‘jr FsHAl LrERATH 19,

30]. @A7FA] imetidine, famotidine, ranitidine, nizatidine &

AE &3] A
A oﬂ

=
[<)

o}
o

Lo
of

5] 2=
R B SRR uA
—o] Tl
—= =

3} 22 Histamin 2-receptor antagonist2} omeprazole, lanso-

prazole, vonoprazan, pantoprazole, rabeprazole &3 2

*Corresponding author

Tel : +82-42-862-5016, Fax : +82-42-862-5017

E-mail : nabuccol@hanmail.net
This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

o
o

o
o =

o
e i
i g 2 oy o

proton pump inhibitors 52} Thg B JofFE©
o] AMEE I QITH7, 20, 25]. 13, A1) ook
A7, FR FEH 7S Ze BA-8 o B
2 19 e AEgo] 50-80%0l 0|2+ T X879
2,718 addo] gRE HAE 7Nk o,
&R Aol A%k Aot AA7MA HA AAE
|3k] Y3, 13], AU, 6, 7], dFA A =4[, 5,

1510 &gt o, X5 &A) Ao #g A7) o] FolA|
I Yo, 9] E4el Bk BAQl A, A s A4 A
< o] FojA A FaL ot B ATFEHS AP HNA A=
S U A2 E AFE 7] (RC : Rubus crataegifolius), -3
I (UM : Ulmus macrocarpa) R X ANGJ : Gardenia jasmi-
noides)®] 3% FEw TFE] Y, AAY, dF44
T4 9 H pylori Alojoll B o2 A4S B
vl ATH19, 26, 27]. B AFA= %"%A]Ei A8
LS-RUG-com®] $12% &35 AAFste A5 Y3t
P

ox

2l

J
o

O:



924 BB UTIX] 2023, Vol. 33. No. 11
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H Aoz Mo 9}24 B4R R IS ~EF
= 9 A BuEe ZAaAZIE21). @A AlEEd A

X EA| 2+ proton pump inhibitor (PPI), H2-receptor antag-
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Dimethyl sulfoxide (DMSO), ethanol, formaldehyde (for-
malin), HCI, omeprazole, cimetidine, ellagic acid< Sigma
(Sigma Aldrich Inc, MO., USA)oll A 74339 2™ fetal bo-
vine serum (FBS), trypsin EDTA+ GIBCO (Invitrogen Inc.,
Nr, USA)ol A 43ttt o] 9] ARRE AekEe S5 2
dF AoFe AHEsEH.
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&3, #Adsste i A=stATh

HPLCE 0|8t AlRS X|&E MEEN

871 B8 AANA A 2T 3T FEEY ARLE
3teF-& high performance liquid chromatography (HPLC)E
ol-g3t] ZA3AUTh RC, GJ & UMS] A AxEL L
Z+Z} ellagic acid, geniposide, & catechin-7-O-B-D-apiofur-
anosideE 41743} % o HPLC (Agilent technology 1260 in-
finity) = auto sampler (G1329B) ¥ UV detector (G1316A)
E F325 A o)™, column reversed phaseC18 (4.6X150
mm, 5 pm)E AFE3IR T 0] 54 O 2 = water/acetonitrile
o] &L E AME-3H 2. Flow rate= 0.8 ml/min®] ™
AR FUFL 10 plFR o A$ HPLC gradient solvent
Z71e 71& BA10]1¢ 5L AL R oM, ellagic
254 nmol| 4] catechin 7-O-B-D-apiofur-
ABAHES] 14

acid®} geniposide =
anosidex= 280 nmol A 447 =43},
g AA ZAR AR ATHFig. 1).

/n vitro &El0] SISt *IES J|HATF
HAAxA 35FRC, UM 2 G)) FE2E AT &4
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o, 344 9] anti-oxidation, acid-neutralizing, gastric acid se-

f

cretion inhibition % anti-lipid peroxidation &%5S =% 3}
o, YRE 7|ZATE A=A T &4l A] (anti-oxidant)
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Fig. 1. HPLC-DAD chromatogram for standardization of sample. Ellagic acid and RC extract at 254 nm, geniposide and GJ
extract at 254 nm, and C-7-O-B-D apiofuranoside and at 280 nm were used. The content of each substance were ellagic
acid (5.25 mg/g), geniposide (23.76 mg/g) and catechin 7-O-B-D apiofuranoside (1.70 mg/g). Three batches of each sub-
stance contents (LS-001, LS-002, LS-003) were verified at KFFI (Korea Functional Food Institute/3t= 7152 F <0 7-9).

]-11— radical (free radlcal)°ﬂ o3t fE HEZEA
"-‘ﬂ W = AAAZY 22 GARsA = A Y d Al
A Al(free radical scavenger)etil E&]-&T}.

Anti-oxidant (343} %55 33

B AFoA HAE 24 9] anti-oxidation E5S =743}
7] 913l DPPH (2, 2-dipheuyl-1-picrylhydrazyl) 4~71= Biois
Hel g} S5 39U, 2]. 2.4 ml9] 0.1 nM ethanol 2
£-3l3 DPPHE 1.6 ml2] HAAA(RC, UM, GJ) extract &
=g 38 th0.10, 25, 50, 100, 175, 200 pg/ml). E
=5 & mix3te] 3083 ol BAE 3, Spectrophoto-
meter2 517 nmoll A FFEE =74ttt DPPHY radical
scavenging FAH =& T2 AMHo = A4kt

Scavenging activity = (Ap-A;) / Ao X100
o @ UIZT(blank), A; : AP T(sample)?] FF=
7} A9 =9 DPPH ratioS Al4bsted, 7 4A) <]
&5 anti-oxidation Pl&-S A3 ATHFig. 2A).

Acid-neutralizing ($J4+53s) &%
YFE HAAE

27
zAle] g9 914k Fabol )% 91

&5E A353H7] #1380 acid-neutralizing capacityS 7 3}

ATH3]. 1 g9 Zr2+2] sampleol]l 100 mi<] 0.05 M HCLE
718k 37°Coll Al 1A13F Al FAIZ] &, acid-neutralizing
capacity ($14+538 &%) 0.1 M NaOHE AM&3l =4
AT %A EZT S 2 sodium bicarbonateE AF-&-3F%]
th(Fig. 2B).
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iR oA 5%

AU - A Lol EA)38l= Histamine H, &4
(HHR)O &f3te] 914k #8171 7tk HHRe|] &4}
5™ CAMPZ} %7}, proton pump”} &/d38}5 0] £l
A=TF F7HeEHA4). olo B dAFelA s AALA(RC,
UM, GJ] 2 RUG-com : 150 mg/kg)oll &3t 4+ total
acidity (m Eg)E &A3td 94t #4] A 55 A5
9 th(Fig. 20).

Anti-lipid peroxidation &% &%

ddE HAE EF A2 (RUG-com / 5, 10, 50, 150 mg/
kg)2] anti-lipid peroxidations Z73}7] 93t TBAR
(thiobarbituric acid reactive substance) %412 A AR T
Lipid peroxidation &2 &0l A o]Fo)7 7|Zo.2 o] 1}
Aol A wteo] xjHo] = F 48l 2] isoprostance,
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Fig. 2. In vitro experiment on gastroprotective effect of natural plants extract verifying (A) anti-oxidation, (B) acid-neutralization,
(C) gastric acid secretion inhibition and (D) anti-lipid peroxidation activities (Effect of RUG-com on TBAR content in
vitro mouse stomach homogenate). *p<0.05 vs control, n=7 for each groups Each value sepresents the mean + SEM.

MDA, 4-HNES} 22 EZo] A4 =™, oxidative stress2]
322 biomarker®| . TBARS S -2 2 <& 3 lipid
peroxidation &4 %H © 2 MDA+TBA (thiobarbituric acid)
EFA 7 P EH o]E SHSIER lipid peroxidation&
A%, o1& FA37] 5t 2F rat®] stomach ho-
mogenateS &-83}] MDA-TBA ZAZAE 532 nmol| A =
At dzT o] %E ¥agth Vitamin E2] FE4<
TroloxZ anti-lipid peroxidation £+ 222 ALE3IHTH &
A A= Oxi-Tec TBARS Assay KitE AF-&3lo] =743}
A th(Fig. 2D).

HCI-Ethanol 22= 0|28t I x| &M T}t

A4 dA &4 HI7ME A3l ratS ©] 83 HCI-Ethanol
293, 4, 13]1= AH8-319.2 ™, Sprague-Dawley ratsS &
3}¢4(200~250 g, Orient Bio Animal Laboratories, Kyunggi-
do, Korea)S 15U BFF 24+£27TC, 45+5% &%,
12 hr light/dark cycle)oll A 793t <=84A121 &, 7ule] 4 871
FOo2 FEIIFTHFA BT, cimetidine %] 2], RC, UM,
GJ, RC+UM, RC+GJ A& % LS-RUG-com (RC+
UM+GI) A 2]T). ©]F 24A17F 2 2] 3 cimetidine (100 mg/
kg) RC, UM, GJ (150 mg/kg) 2 RC+HUM, RC+GJ (75+75

mg/kg) LS-RUG-com (RCHUM+GJ/75+25+50/150 mg/kg)<
vy A8 9o, 308 ¥ HCIUEtOH &< (150
mM HCI in 65% ethanol)% QAT FA3AT o] F 14
A2, AFAZ & 9] &3+ 2% formalin 402
A& 187 F, 9 =AY E 99 I A=E Bt
SFATH31]. AE VA EE -] black ¥ red linel
2] 3t lesion indexE UTSCSA Image Tool 3.002.2 =33}
o YeRRATh26, 34]. BE E%Nw o =2 ¥ 79
A3 52 F IPSATHSAHE | KRIBB-AEC- 14098)
(Fig. 3).

Indomethacin 7= 2IH ZES 0|85 AL AF|
2y @t

LS-RUG-com®] YA JA &% indomethacin %
4 1A 246, 1118 o] &3t Briston, 7]t
FYA =3AIR rare 79 8 IH(F-A B, cime-
tidine 2], RC, UM, GJ A &]%* RC+UM, RC+GJ A 2]
2 LS-RUG-com X @) .8 UF I o]3 2447t A2
& cimetidine (100 mg/kg), RC (150 mg/kg), UM (150
mg/kg), GJ (150 mg/kg), RC+UM (75+75 mg/kg), RC+GJ

(75+75 mg/ kg) @ LS-RUG-com (150 mgkg) < 217t 7T
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Fig. 3. Inhibitory effect of combined plants extract on HCI-EtOH induced gastritis. (a) HCI-EtOH (b) Cimetidine (100 mg/kg)
(c) RC (150 mg/kg), (d) UM (150 mg/kg) (e) GJ (150 mg/kg) (f) RC+UM (75+75 mg/kg), (g) RC+GJ (75+75 mg/kg)
(h) RUG-com/RC+UM+GJ (75+25+50 mg/kg), Gastric index (lesion index) was determined using UTSCSA Image Tool
3.0% inhibition gastritis formation of each sample was determined. Each volume represents the mean + SEM. *p<0.05,

**p<0.01 vs control rat.

B39 oM, 308 ¥ indomethacin (30 mg/kg)= 9%
T FAStAh 1A DA, ARl 3 9 dES 5t
$ A A2 321352 UTHSCSA Image Tool 3.000. 2
lesion index& A3l &4 AEE SAH3ATH25,
32]. Cimetidine> A=A 2] 3] 2= ZESA|, $4k
EH oA, fibs s Fadte] HAY A B0l o
FAE E2T o E AHESHATHFig. 4).

TR dErs RHE 0|36 97 AT AN &
o gI}

LS-RUG—comP/] GFAF A=Y 9A &5 FE(pyloric
sphincter) 2 7 9] H-(lower esophageal sphincter)S 22 4=
=3t o] WEEo] AERE JFste AS HolFe
Bk Z(sphincter)d] o]4-& FE3te] A2, 22].

HA RatS T4 8T (normal), 2 &< M3k AT
(control), omeprazole #] 2] (ome 150 mg/kg/day), RC A €]
(150 mg/kg/day), UM A 2]-(150 mg/kg/day), GI A&
(150 mg/kg/day), RC+UM (75+75 mg/kg), RC+GJ (75+75
mg/kg) 2 LS-RUG-com # &](150 mg/kg/day)2] 8152
2 FE3IAY. 3H ratoll omeprazole T A/ RES 5
AT FAd &, 24X A2 & Zoletil / Rumpum (1:1)

[e)
3 azo‘ag

= st
[27]. 4XZF A3} & 3] A3sEe] 9], 99 W esophagus tissue
£ TRt A48T 919 pH WEtE E48H7] 913,
&S Y ZHE 9 U-8-E(gastric content)S 1000 xgoll A
5e3F AR st F5AE 35t pH meter® 378
3T 9194 9] pepsin #H]ZF-2 rat pepsin ELISA Kit (ATF
Scientific Co., USA)& o] &3l &3 2, gastric
pepsin output (umole/6 hr)Z YEM I TH16-18]. A =&
10% formalin®l] 1087 w5t AT S2laty o
™, esophageal mucous protection == I-solution lite
(Innerview Co, Korea) T2 138 AL£35}o], £AH A 3}
AAHA L AL, g 2oz ALetATHI15].
Esophageal mucous protection (%) = (A W2 -&=2H 4y
HAHE A Omeprazole> HAHEH] A, 974 A=Y, &
3 AS AR E50] o] A 2T o= ARSI
th(Fig. 5).

oz

o =3
1221 inflammatory cytokine &
2
2

ol 100 mM Tris-HC1 (pH
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Fig. 4. Inhibitory effect of combined plants extract on indomethacin induced gastric ulcer. (a) HCI-EtOH, (b) Cimetidine (100
mg/kg), (¢) RC (150 mg/kg), (d) UM (150 mg/kg), (e) GJ (150 mg/kg), (f) RC+UM (75+75 mg/kg), (g) RC+GJ (75+75
mg/kg), (h) RUG-com/RC+UM+GJ (75+25+50 mg/kg). Gastric ulcer index (lesion index) was determined using UTSCSA

Image Tool 3.0% inhibition gastric ulcer formation of each sample was determined. Each volume represents the mean
+ SEM. *p<0.05, **p<0.01 vs control rat.
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Fig. 5. Effect of R, U, G and RUG-com on gastroesophageal reflux induced esophageal mucosal damage in rats. (A) Preventive
effects on stomach changes by natural product extracts treatment on GERD induced rat models. (B) Histological changes
of esophagus by natural product extracts on GERD induced rat models. (C) Effects of R, U, G and RUG-com on gastric
juice pH in rats with reflux esophagitis. Values are expressed at the mean £ SD (9 rats) *p<0.05, vs control rat (Sur).
(D) Effects of R, U, G and RUG-com on esophageal mucous protection on GRED induced rat models. (E) Effect of
R, U, G and RUG-com on pepsin secretion protection efficiency on GRED induced rat models.



7.4), 2 mM MgCl, 15 mM CaCl,, 1.5 M sucrose, 0.1 M DTT
protease inhibitor cocktail & 7} buffer AS YL tissue
grinder (Bio Spec Product, USA)Z &3] 5]-%‘\13]- o] % 10%
NP-40 €948 HA7}3ka 2083 BAAIZ 3 12,000 rpmS
2223 AR st A5 AL 38 }MD}[M]. TNF-a
2 IL-1pe] @l d W2 TNF-o ELISA kit (Thermo Fisher
ELISA Kit) 2 IL-1B ELISA kit (Thermo Fisher ELISA Kit)
< ol &3t Ax:ALe] FHHor FAsAH 4 1F
o] o £F2 pg/mg-tissueZ LEF Y TH(Fig. 6).

Helicobacter pylori M| 25 &AZ

45% Balb/c miceE ©|-&3}H, 243t A XS H. pylori
E A7F] & TH0.5 ml, 2x10° CFU/mice, n:7/gr0up)
Table 1914 B &= HF9} o] 7 groupo 2 Yiro] 49
AABHA T 45 F5-E RC, UM, GJ, RC+HUM, RC+GJ 2
LS-RUG-com= T3t 0™, H pylori T 8F ¥ &
A miceEs €3I & AASIA H pylori NATE
=43} tH(Tablel). H. pylori 7+ miced] ¢ dA| &
%2 W3l% H&E stainingS 83t =733} th(Fig. 7).
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T3 H pylori 24 mice] urease A = 8213HH
TH(Fig. 8). H. pylori 7+ mice®] urease SA| &3&E &<l
3}7] 918t FERWZ A C57BL/6 miceE ©] 83t TH
mice®l| 15 &<t L FEF-S AFFASL, I F 35
E9E FE3HETE 1 F 457 35 B3
73 T-Fo] 3T positive control T O Z =
HEAY g 2olE eRAl
(omeprazol, clarithromycin, amoxycillin)E AF-83} %3 T} —‘.E—
of 7]1Zko] B¢ & 3 H3A miced] HIE ﬂgo}‘ﬂ 3%

3 H 1= ZF 17]Z Urease QA Ao ¥ 3/\]7}
H FF=E ZAH3Y urease activityE &<l sFHA T

antibiotics

RE A3 AAE mean+SDE FA3HC.H, SPSS (22.0
for Windows program)-<- /\}4‘3-3}04 one-way analysis of var-
iance (ANOVA)Z 73+ & least-significant differences
(LSD) test®= AHFHS S AASA ZF A8 SAH Fo

< AF3H A, dE2TH FAT Arolell p-value<0.05Y
“H ool e A2 AAHSAT

vy
th
S

40 #
30 e o

20
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IL-1p (pg/mg tissue)

Nor OMESUR R U G RUG

Fig. 6. Effect of R, U, G and RUG-com on TNF-a and IL-1 level in the esophageal tissue in rats. Anti-inflammation indicator
TNF-o level was evaluated in the esophageal tissues. (B) The levels of IL-1p on indicator of anti-inflammation was
evaluated in the esophageal tissues. Nor; normal group, OME; omeprazole, Sur; control group, R, U, G and RUG-com
group. Values are expressed at the mean=+ SD (9 rats) *p<0.05, **p<0.01 vs control rat (Sur).

Table 1. Inhibitory growth effect of plant extracts on Helicobacter pylori growth in H. pylori-infected Balb/c mice

Experiment group

Administration condition Logl0 CFU/stomach

1 negative control 1 -

2 negative control 2 H. Pylori infection (8 wks)
3 Sample 1 AMX+CLM+OMP

4 Sample 2 RC

5 Sample 3 UM

6 Sample 4 GJ

7 Sample 5 RC+UM

8 Sample 6 RC+GJ

9 Sample 7 RC+UM+GJ

2x10° CFU 8.5x10°
120+30+30 mg/kg 7.5x10°
150 mg/kg 8.1x10°
150 mg/kg 7.2x10"
150 mg/kg 3.6x10°
75+75 mg/kg 3.7x10°
75+75 mg/kg 8.0x10°
75+25+50 mg/kg 5.0x10°

AMX, ampicillin; CML, clarithromycin; OMP, omeprazole; CFU, colony forming unit; RC, Rubus crataegifolius; UM, Ulmus

macrocarpa; GJ, Gardenia jasminoides.
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L

7 “;I:Af.-_.

RC+UL+GJ

Fig. 7. Histology analysis for H&E staining (magnification x40). H. pylori induced gastric inflammation by increasing immune
cells and natural plants extract suppress immune cells in mice stomach. (A) H. pylori infected control mice (4 weeks).
(B) H. pylori infected control mice (8 weeks). (C) Treatment with triple therapy (OAC). Treatment with RC (D), UL
(E), GJ (F) and RC+UL+GJ (RUG-com) (G). Histological scoring of inflammation : normal (0), mild (1), moderate (2)
and severe (3).

250 4
*
. 200 A
&
g 150 1 *
-
[*)
(1]
8 100 A
g Fig. 8. Effect of RC, UM, GJ and RUG-
& com extracts on the inhibition of
°0 urease activity. Gastric urease are
- produced by H. pylori which
0 cause gastritis, peptic ulcer and
Infection Infection OCA Samplel Sample2 Sample3 Sampled gastric cancer. RUG-com = sig-
Aweeks Bweeks (antibiotics RC UM GJ RUG-com nificantly decrease urease activit
triple) (150mg/kg)  (150mg/kg) (150mg/kg)  (150mg/ke) y Y-
A 9 nE AL jn vitro YIS &5 AHS
AAZA 342ARC, UM 2 GI) F2E9] 939 &4
3% NMHE FEE9 XEME A AW e gAel 9% A BE a5e 9]
g Ay gy A 9 X2 ] FEE9 $8le] 3449 anti-oxidation, anti-neutralizing, total acid-
AZEZD-E 77 ellagic acid, catechin-7-O-B-D-apiofurano- ity (gastric acid secretion inhibition) % anti-lipid perox-

side 5! geniposide® A3} o] =] FFE HPLC L idatione ZA3te] 94k BH] oA &% AEFLS U+
WHog HeEst A7, 7+zt 525 mg/g, 1.70 mg/g D 23.76 (Fig. 2A, B, C and D)
mg/g. 2 Q3 ATHFig. 1). A7) 352 AFTAHE +73

9 e 7|5 EFATY AR BA FUHE A Anti-oxidant (F43}) &%% &
Z3tA . B AT A= Anti-oxidant (34F8}) FA LS =A 5}
#38ted DPPH (2, 2-diphenyl-1picrylhydrazyl)S g3}



HRAl A ZbEhe 9 H=
AL3L A o] =S free radical
13ttt DPPHE 84 free
radical donor?-_/“] gFiksl Sl &g free radicalS o]
Zo] M7o] WMEt), §iase neutrophil"ﬂ/ﬂ frengt
ROSOl &3 A &4-& wolEth 359 AAFE=

RC, UM, GJ & FZE°IA 75 pg/ml 5 o4+

Ay
o O = = >~ L__‘
]'*o‘?ﬁ_r‘qu =

DPPH A3l &°] 50%°]7¢ = A0 ﬂ"]ﬂ ATt thEF
Ql gatksl 4 ellagic acid®th £ A& HolH,
Jd& A= RC, UM, GJ & DPPH% AR o= 7
g Iskst aA4E VHAE AS ¢ T Aok

Acid-neutralizing ($]4+%3}s) &% 34

Aol Faol ol@ Ans B5e 23] st
acid-neutralizing capacity (ANC) S A& A At}
(Flg 2B). & Oﬂ?LOML 9 HellA AoetA Erlg H4t
g F3hr 2 gastarh. a8 9 B
o 7]
2%

_1::5 l‘lo }01‘ FU[

ClE ZF3A 71 22 pepsin®] 43S =01, pep-
Ao ZFolE %S Ho 9do =4

Bt B o)X= NaOHE 835to] 9|99
HCIE %3} 7] =(HCl + NaOH — H,0 + Na™ + CI' /o]-&
el IAERC, UM, GI9] & digt A& HAA 3}
Atk GIFZEE] 9F 46.67% A4S Hol= Z& &2l
3l th RCF UM ZH2F 20.5%, 29.2%2] 23k A4+
Bt OetA GIFEEY 43 A4dE o R o i
H S4ake FIAA HE Rested 2 988 & 3o
2 7|t ¥ th(Fig. 2B)
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RC, UM, GJ ¥ RUG-comoﬂ 23k 9Jolo] = ALy} %
To) HE goAom Yol He& U 2 glu}k o)A

B T o4& RUG-com®] 99 2o mAE &5
ATk, flat 2n] Aol o7t 9 &4 el 71
=39 th(Fig. 2C).
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Anti-lipid peroxidation &% &%

AAE BEFALAN(YdE)2 anti-lipid peroxidationsS =
3st7] $18Fe] TBAR (thiobarbituric acid reactive sub-
stance) 212 A A3} TH(Fig. 2D). Lipid peroxidation
M} ZA oA A8l E | X (oxidative stress)2] X EE
AF&E 31 9t} Lipid peroxidation 33 ol 2hx] & o] 1}
Ha, FistAdo] A=, ol Aatks A HEe
MDA (malondialdehyde)Z 3= ™, MDAE 3}4+sl =] &
EulAZ o] &=l TBARL lipid peroxidation screen
H 0 2 MDA”} TBA (thiobarbituric acid)$} ¥F-3-8ke] Ag}a}
= MDA- TBA Z23A & SAE 224 lipid peroxidation=
243 B A Fol A= RCHUMHGI complex Al 59| &
=9of wg} TBARX7} 7432 5439 th(Fig. 2D). In
vitro Aol Al A& A= 3F HA
tion activity, anti-neutralizing capacity ¥ ZF4}F38}5(total
acidity) 7+4~ 2 anti-gastric acid secreation®l] 2%+ 2|4t &
Hl Al 55 54 s, 3% 5% FEF=RUG-
com)2] TBAR &gl 2]3} anti-lipid peroxidation E5S
ST 3% A FE2E 9 A 23 71X

FZE 9] anti-oxida-

rulo

ZAEe], B AFoE 34249 AR E, A,
AFAAANES A D Helicobacter pylori QA E5& A
e AdES AASIATH

HCI-Ethanol ZE0{|MQ|

s g7, e gd, X2 o) FEE 54
Az B9 9 ol59 EE Y oA 552 oy
A Az 2AZA A7 up 9o B Z26], Ad-E Al
Z MEAARC, UM, GI) 2 EFAAQ] RCHUM, RC+GJ
! LS-RUG-com®] HCl/Ethanol =@ A 2] 9]d A &
A& Frretath M AE FEERC, UM, G) ¥ 5%
ZE(RC+UM, RC+GJ ¥ LS-RUG-com)$] HCI/EtOH -
AE FA &5 Fig. 39 7IAE o] Atk HCYEtOH
o ?‘7011 S EHo W &£AFo] o] Fo] A H(Fig. 3A
(), AAE Fo Al 9 &40 agS & & Aotk Fig
304 Yehd vk}l 7o) RC, UM, GI *2] Al lesion index
7} Z+Z} 61.23+1.81, 80.08+2.18 L 62.3243.150. 2 L}E}Y
T} =3 RCHUM 2 RCHGI A ] A 52.17+1.87 2 3878+
2172 L}E}b‘o 1, LS-RUG-com 2] Al 423 99 o
Al S BAtEFig 3). AgA 2HoA AxH vds
b7, fn 4l 94 X2 En FEES 47 302
wWiww)2 3+ 150 mgkg £FOE BFA3 4 3%
ol ANEE ZFA AL 1 lesion index7} 23.34+0.91 mm=E
izt vla Al 79.1%2] Y IA & YEeElY S
gtk E 2 AT d4E HFAA LS-RUG-
com®| 73-$- HCl/Ethanol Fol 23k 9] &4-S A A
r2A Z S H(Fig. 3A), lesion indexi= 26.32+1.87 mmE 4
o] A 2]l 7 9] lesion index 112.37+11.20 mmol B3}
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o 76%2] ZAEg 99 dA E5E Hol
AUTHFig. 30).
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Indomethacin RE4 I-'HI%t AN &y

AP FRAA AxS vgds gy, a4
g A2 A FEES 7—}74 9w thokdt 2o
Age A4 A LA < ERI26] & B AT
B AFE Y8 Az I AE FEFERC, UM, G))
2 B3t 2ZE(RC+UM, RC+GJ 2 LS-RUG-com)?] in-
domethacin 5= A Y JA &5 Fig. 40 712 =]
It} Fig. 4A°] YERD v} 2], indomethacin A 2] A
U FHol| B £4fo] o] F ﬂleﬂ(Flg 4A (a)), AAE
FAA 9 &40 AaEE & 5 At Fig 40 Yepd
ule} o] YA S E A ZH RC, UM, GI A2 A lesion
index”} Z+2Z} 60.01£2.32, 73.23+1.78 2 64.78+1.78 2 E}
‘/‘E} T3k RC+UM, RC+GJ A 8] Al 733} lesion index A3}

£ E T Uk B AddA A A Al & A
lesion index’} 7+AE Ho]W LS-RUG-com & A 73
3 S A %S RYTHFig 4). E A9 ddE
E3A A LS-RUG-com?] AHAY AASH S HIIsH L
™ 1 A3} LS-RUG-com # ]+ indomethacin ] 2]3} 9]
=4-& FovlskAl A A Z S H(Fig. 4A), lesion index+
12.5+16 mmE YER O] FA 279 lesion index 121.72+
3.19 mmol| BI3te] 90.8%2] $AY T AA BeS JE
W 2 th(Fig. 4B). ©] 23 & F= cimetidine (100 mg/kg) A
2] lesion index 23.0+1.35 mm, 81.1%2] $1AIYF JA&
41T}, LS-RUG-com9| A LA A A7} 53
< AABE JTh(Fig. 4).
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_&

pepsin 1] F7}F 5l 93l 4% &S (esophageal in-
flammation)©] &7}l & %*J% ofstAZlo] YA
I Y- Fig. 5SA 2 F1g 5B A ©] omeprazole
5 3 &4
o] @R8] TAHEE EIsIAT & A pH A+, F-A
2] ¥ (normal), A& =% 2§ ] T(control), omepra-
zole A E]7 % LS-RUG-com A 2]F oAl Z+Z}t 2.2+0.08,
2.4£0.21, 4.9+0.36 2 5.0£0.78-% YERA AT ¥, RC,
UM ¥ GI &= A FoAA = 22 3.0+041, 2.6:0.22 2
3.8+0.28-5 UERY o], AFE7], 8], A2} T A En
= LS-RUG-com®| @54 Axd nooi YA 23 &%
go| 3-8 215t H th(Fig. 5C). €+ Esophagal mu-
cous protection ratio A4t A I}, F-3 gl B3| omepra-
zole A TN E 82.0£1.27%2] RS E I/} VeI H,
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do
rpr
oy
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> o

LS-RUG-com # &] o= 84.0£1.63%2] REawE &
Ms}aﬂu}mg 5D). ¥t RC, UM % GJ ©= A 2ol A
= 47 62.0£1.27%, 41.0+1.78% = 51.120.72%2] B3 &
& YRt o] &gk 2 3+= LS-RUG-com®] & /A
T maoA ¢ 2 Ax &4S a0 g WA
DS ot Atk =g AN pepsin FFS Z3

Ay FA e (normal), A& 5T g AL
(control), omeprazole * 2]7 % LS-RUG-com *] 1ol A
ZyZ} 20.240.78, 614.0+4.78, 282.1+5.21 2 402.0+6.32 mole/
6 hrZ YERAQITE ¥ RC, UM 2 GI 9= A g ol A
= 247} 512.242.87, 522.1£0.31 2 510.3+4.78 mole/6hrZ
e o], 2R7], T, XA s A EtE LS-
RUG-com®] GFA A= oA pepsin #HIE E&
Ao g AAg-E &lstAthFig. SE).

r

rsk L

Esophagal tissue@| TNF-o & [L-182| CHHZE dis| £F

F719] 4R AEE FEEde s 24§ o
o, 9 A= dF2 F2 2212 inflammatory cytokine$!
TNF-o 2 IL-1p @ d 3 A=E ZHs9th 94
TNF-02] 7%, 53 2T (normal), A&7 3P A
2] 7 (control), omeprazole ] 2]* ¥ LS-RUG-com A 2]
ol A Z+Z} 18.2+1.12, 48.7+0.78, 26.1£1.26 & 24.7+1.78 pg/
mg-tissues YEF AT ¥FH RC, UM 2 GJ &5 A2+
o A= Z+zF 37.240.87, 39.142.36 L 38.8+2.78 pg/mg-tis-
sues UEMN O], AFEY], fuln, XA} @5 M ERoE
LS—RUG-comO] O:] = A-] /\1 1:0:] =R=) oﬂ /{-] Al O:IZO: IQ/%]
of F221AQl TNF-o0 &2 WdE §&402 AT
< EJ Y th(Fig. 6A). =S IL-1B 4 45, TAET
(normal), 2 & F<=7 gk A 2|7 (control), omeprazole
A gl 9 LS-RUG-com A 2l-oll A 242t 18.4+1.17, 42.7+
1.87, 21.840.87 & 22.3+0.78 pg/mg-tissue s JEFH AT,
HHAE, RC, UM B GI @5 A g]toll A= 242 34.2+40.93,
33.241.62 2 40.242.32 pg/mg-tissueS LFER O], AbE7],
£y 22} @E X8 BohE LS-RUG-com©] 954 2
S A IL-1p Bid dds Egﬂ o2 A
Q15 A THFig. 6B). %4719 A3}E-L LS-RUG-com®] ¥
1529 A &4 A4 & 9, A= dF5dAdd &34
Zhgste, A9, AAY 2 dFAE AEEY 9%
LA ZA AR 7}%7%}3 AAstL ATk
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tmrmJ
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"‘49_4—’?‘-%'='°| Helicobacter pylori 4Nl &5
Balb/c miceE ©]831], 24Xt A4 3 H. pylori
3+ TH0.5 ml, 2x10° CFU/mice, n=7/group).
Table 1914 B ule} o] 7 groupZ o] A<
AABG T 4F FHE RC, UM, GJ 2 RC+UM, RC+GJ
2 LS-RUG-comE FASIA O™, H pylori T 85F F
B2E AY miceE T3t A€ HASIA H pylori /WA
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5 ZA3IA T Table. 1914 BE& vle} 20| H pylori
7+ Balb/c mice®ll A M AE * 2] ¥ stomachtl €] colony
forming unitS ZAFSH A3, LS-RUG-com / RC+HUM+GJ
(75425 +50 mg/kg) AN CFUZ} 7 S2S 2o
Fa QT ol o] 2 3T WA FEE E8A 4R
A7 ool ARlo] H= H pylori QAR 9IRS 55
BYE AZEAUTHTable 1). =3+ H pylori 7798 5%
Ao A &Y, B3 HAE He|Al H&E F4 o o 9
=2 W3ts $43HAtHFig. 7). ¥ A NA = RF, UL,
= 2ol A inflammation2] ¥<1Q] immune cellS
oA NS AFsATE P2 RCHUL+GI2| histol-
ogy score’} 0, &, /3l 7}71E histologyE R 5. GJ
el 243 ALl gl 717 histologys ERIT o] 4
o GJ7}‘ 6]— ﬁnﬂi Ei E_J,]_E_E}_‘_—. z;(l §]£ L—_ﬁo] _,4
oJFS & 4 tiTable 1914 GI9| & Helicobacter &5
o] oFeHS BTl Th). In vitro AR A= v
2 B Ao GI9 A77} CFU 2 inflammatory scorell
A GA U2 AE B, G A7 A A 3 A=t
B ayuces dgaae e o) &89 ¢ 23
2 28319 inflammatory scoreE WA, § &4 =
Zlo] AstE B 5 ok A3 fAg dAA T
W AAZE SR Hpylori®] S-S AL, urease A
A gRYole] ZFH o) o 9 &3S A FF
22 T@ARC, UM, G)) € EFAEARUG-com)E A&,
urease SHEE SAHSAT. H pyloris 473 ZFEAZ
TS Vo2 S W 87 AEAR Tl A urease
activity 7} 28l o] F78IH oW, 433 THEAIF AL 4F
7t FES A3 H & 9 urease activity’} A A3t
Ae FAASHATE 37HA] A E FE2E £ FATdAAE
urease activity7} W2 urease activity A& AT 4 Q)

S tH(Fig. 8).

\Um.{g
o
o

&

_l

]

2 =

2 AFNA AR APRZI(RC), FH I UM X &
(G TLFAS A & d8z o8 T/ A3l A
ol B#oste RIZE Y%F AR SEHD Aok B A
TFoAs B AEEY @Y e B3 AAZ ARE A
HCI/EtOH *&]el 2]3t 914, indomethacin * 2]l 2|3+
AAYG R AR/, ARHT E4 o3 74 A
dS JAAIE ART F5o #A3Z ATt} o]
TNF-q, 1L-1p 2 &g =24E] Ao th3k 2F-S 2 A3
ATH HCVEtOH = A&l A 150 mgkge] RC+UM+GI
(75:25:50) B3 &4 2] Al HCI-EtOH * 2lol 2]&+ $<d
% rat modeloll A 76%2] 919 A %5 2 9 TH(lesion
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A Aol A
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com (75+25+50 mg/kg) HF A7} A= Fol ik A
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of A1 -?/]’*“: ZA A FEF S‘?%% ZA43l7] A3t
TNF-o 2 1L-1B o] §-2lakA] 22
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