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In this study, a medicinal herbal plant, Sanguisorba officinalis, was examined and screened for anti-
Helicobacter pylori (H. pylori) activity. Seventy percent ethanol was used for herbal extraction. For anti-H.
pylori activity screening, inhibitory zone tests as an in vitro assay and in vivo study using a Mongolian
gerbil (Meriones unguiculatus) model were performed. Also, the safety of herbal compounds was
evaluated by animal study. As a result of inhibitory zone test, Sanguisorba officinalis extract demonstrated
strong anti-H. pylori activities. Also, as results of in vivo animal studies, Sanguisorba officinalis extract
demonstrated strong therapeutic effects against H. pylori infection according to the criteria of histological
examination and rapid urease test. As results of the safety study, after 28 days treatment of the
Sanguisorba officinalis extract, the animals were not detected any grossly and histological changes. These
results demonstrate that it can be successfully cured against H. pylori infection and protected from H.
pylori-induced pathology with Sanguisorba officinalis extract. It could be a promising candidate herb
treatment for patients with gastric complaints including gastric ulcer caused by H. pylori.
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Helicobacter pylori (H. pylor)= Marshall# Warren®ll
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AL, O|FE H pylorie 774 2 I, 232,
TANE, AT, 9AYE, HolAAAY, A, 9=
Tl ol2% 7}F Ashr] Akl Fagk Ul AxE W
A2 A THMarshall and Warren, 1984; Hansson et
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< A 2470 F(species)o] HirEo] glom, AlgEt F
oA 919 2 A% F8 AR BIEI JokKim
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24 7FeAol BaHo] FERAgHos O Fodol
5= th(Velazquez and Feirtag, 1999).

H. pylori ASHOZ T2 AMSEE WY
(triple therapy)Qlt] ©]= bismuth$} tetracycline %
metronidazole B amoxicilling FoI3k= 3 o] th(Shim
et al., 2000). H. pylori BF82] 12} AWell= bismuth A
AE EFst= 348, omeprazole®t 72 proton
pump inhibitors (PP)E XEFHat= 24187, ranitidine,
bismuth citrate AAS X3sl= 3ALH, bismuths &
o2 she 3AlaRel PPIE FUkshe 4489 Bol
I "HHKim et al, 1999; Park et al., 2000).
H. pylori 8PS fl5le] PPIE 7|20 2 JAAE
Aol A7e] FE5 o]FAL UsH o9k 2
o] AR o= ol Al U WAES F
7Fe Z#si fElvele ATETE 2 WAEES B
o]aL Ith(Han, 2007; Kim, 2007). 53] clarithromycin
o dk WdES FEshAl S7kstal e AAoltkKim
et al., 2004). H. pylori Z¥9E ¥ 9 ohve}l A W
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JEo] tE vl vls] AiFez =2 f-FuatelA
H. pylorie] Al AE&S =o)7] Hsire A&E8e=z
FAA WS ##FT Havt AUthlee et al, 2005;
Kim, 2007).

A H. pylori Aol gk A2 H. pylori 7 X
& & X859 FHjoln o] wj AREEE X EA|l= A
metronidazoleS F= ARSI Edl ol gk WA
FAA] FaRgo] EAZE o= o] A2 7139 o
v 2 g4 e sige] H3 AAo|tHKim et al.,
2004). M2 FAA Q] JE Fopol|A A 2 W

A7 | AAE FHe] kg FAEH]
2 SRHERT tde] AaL kst HdE
Aede] AR =2 AR A g EA9] @l
A Zdoa] 2 AHAL 71K UthKoehn and Carter,
2005).

A frSanguisorbae officinalis)= g el &3h= thd Al
ZEOE F5, A& 9 ol A, HEPeR F
29 ol EqtFeta, e BAIZE ledl Holvt
10~20 cm, 7ol 0.5~1.5cmol ol2H, 2=l 7i7H
ool i, olHE NS Hi AEFFo] FA
(An et al., 2004). A9] el AEA|, JAEA, FHE
#s 7HH, 3P, WY HEE AEAR AT T
OFA| = o] &x]o1x SITHAN et al, 2004). A|frollA e
H dimeric ellagitanin®] sanguiin H-6= DNA topoisomerases
Aot MESLEGT FAEAR] oz dHA Yo
™ (Bastow et al, 1993), sanguiin H-692} H-112 A
2eEg JAsteE Aoz I AthYokozawa et al.,
2000; An et al, 2004). 3 Afeole AlzduEA,
pomolic acid, vitamin A, tritepenoides (Reher et al.,
1992), &rd=zt #&H 3}3t=(Tanaka, 1983; An et al.,
2004)%1 phenolic acid, sanguisorbic acid dilactone %
3714 ellagitanins$]  sanguiins H-1, H-2, H-3 (An et
al., 2004) 55 17% A% s, 2 5 g@d A2
A8 715 5 28 A, SFe, FAkst 2+,
gt 5 O oIt AFE v oy, dArA
Al H. pylori B &3] B A7 gl Aol

Aol e Abgel 919 B SIS fdotod

A date] A
7245 QATE ZHEke H. pyloridl E3AQ AAE
el FHEAS NESA A H. pylori FtE}
= g5y
= T AA

getaerton e @

Q¥stel Tk
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EE 17] DA700Z A} =7]7F 30 mesh ¢}t =
= BEsle] HAE BELE 53 F oM 5
3 AzE AIAE B2 kg FF9] 3ulvwel slgsk=
= shsle 70% AeHE 89S 7kste] 100°C

H. pyloriti%¥

H. pylori (ATCC 43504, American Tissue Culture
Collection, Rockville, MD, USA) #FE 10% calf serum
ol H7kd BRAZ A HE F, 10% CO, 3
100% F=7F FA1=E 37°C incubatorell Al 3UZF wi<k
stk wldE H. pyloris EaE  phosphate-buffered
saline (PBS, pH 7.2)0] £¢] & FH 2 5, 1mlL
Z 2.0x10° colony-forming unit (CFU)?] & 233}
A FRlste] Aol ARSI

AP ED
2oo &
2| F o) oFErY AT EAATAA  specific-pathogen
o

Mongolian  gerbil
(Meriones unguiculatus)s &w'ol Y3ty =t
HEATAE AAFEARSAAA 159§ S
gk & Aol ARSI Mongolian gerbilel H. pylori=
Are] WejdE el fFAsAl e K1 Ee] A4, 9
AL AgS fFdsts 2oz deA AtkHonda et
al, 1998). & AFAES Al H pyloi Y F=X%
9l Mongolian gerbilS ©]-&3td H. pylori 7+ ¥ A
fr FEE A& % ANsaHEs Ilsta sisith
717 =T 23+1°C, 50+5%, 45 60
phone ©]3}, ZHAIZF 08:00~20:00 (1€ 12417}, 2=
150~300 Lux, 871 A1Z0g 108]~123]9] $7golx] A
SHRen, AgE 4 ALALE (Samtaco, Osan,
Gyeonggi, Korea)S 2.0 Mrad®] WAxl oz HaAlA =

Eay sy
\ -

1ds=

fma) AZOH, SE fiter iz F AoH WasE
Af STk B A7) g FEAY B
BE 2YAY AAe Agish FEIAR 999
o AAelst ge) FAE Frstel S HuT

In vitro®l2] 3ute] 4 &5 AH

H. pylori #F% 10% calf serume] ZH7pg BFAz)
S iR ZYolE] = (streak)sly RS 913 I
A ©]2=3 Gentamicin (B}o]AFE2FE, Suweon, Korea),
Kanamycin (HFo]d-5E9FE) 2 Enrofloxacin (1Fo]d-5&
ke AE8Fo2E= 717t 025, 0.5, 0.25mgy A&
stk AAE FEE 30mge  dimethyl sulfoxide
(DMSO; Sigma, St. Louis, MO, USA) 100 pLell =]
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300 mg/ml FE=Z 23 oo 5ul4 10° (1.5 mg),
107 (015 mg# Eritiz=E 919 DMSOE Z2 285t
0}3} B AT 7ol AEE HiXd da¥E yA3
¥ 0.7mmE ¥ix|8tL, °]F 10% CO, 100% F%=
}%Z]E]“E 2710 A st 4d & FUISEATE o
S HET F 6, 12, 24, 48 L 60N7F T 7
= o]&3lo] cdear zoned AEo 2 FIHHE A
(the zone of inhibition)S =73}
clear zone& FFatt. t2Ias 7t w5 T o/ A
Aste] A WMo HEghe BEAsgch Axte] Hrp=
A T2 7bzte] FW clear zone S BFsl
P4 cear zone?] AES =Asle] Ao F5= I
7 E37F =& o= A
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In Vlvo"‘“"‘—]q“]'E'] g4 A AY
FA =3t AT 7R AR ¢
gerbil 4075 Ao ARgaith 7
£ AHgste H opylori 4 ¥ AR F
@), H pylori 29 & Af F2= 74
2 H pylori ZE ¢l r
pylori 4 glol Ay FE& 74 ']
TO R o] d3E 3]
Mongolian gerbilS 124] Z‘—ié}’\]ﬂ —?—, = “% IIELQ] %
52 1mL & 2.0x10° CFUS] H. pylori @57} X3
A e W T 05muy vheAg EUE
o]-g-5}d ﬁ?i FoAste] H. pylorig ZAANZRAT It
2VeEel sEES 1247 A4 F < PBS (pH 7.2)
= 0.5mlH ﬁ;ﬁ =59t o] T 7} 2o BE
12’\]7“’] A2 T ARES Folith A4 Fet
XH:LO]“ T == k. H. pylori == PBS
:rLJ% I2e] &5 257Y % 973 7H
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A4 (gross lesion score) AHY -2
Yam et al. (2009)2] el wel FREATE AlATHES
Zrers] Mastd theat Ak 7 Al 2EE A F

nE?L

B4 A=dE 4 stomach)—‘:— 2 ®ol(great curvature)s
upet et B3] Foll AAAPA (<1002 AREste] H
WS Ak, & Wl HeE At %Jtﬂ
W TR Zox M2 ol(mm?)e] FHL
ek zt AL AeE 7 F 4 P8R F
Tkt
A A< (histological lesion score) 2H4
et al. (2009)] WRell weh skt Al
5] Mashd vk vk elxAeH AAkE
| fo dFE 10% T4 2= 1A
(glandular stomach) #¢1& 712 W3Fo= 5
o= e}, A 7 3N FHE AEEAL, o
FAE2 OE MAE 1
_%940}04 s e FeEe] 23HE
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and eosin (H&E) 921 & WgzZ skl 7]
7] Wil gk e Faste] 0:
no lesion, 1: mild, 2: moderate, 3: severeZ2 3=
A2 bt 71838k, AIY 31§99 Aol &
Tsted JHAlS] AW Hes 79 ¥, 7 7o o
| TS
A& g AR g4 A Hrapid urease testie= CLO HAF
Q1 ASAN Helicobacter Test (Asan Pharmaceutical
, Korea)g ol-&sto] o=t F#2os &
=3 ¢ ‘é‘-‘jr—‘?—%l](pyloric region) Huke] 228 A3 s}
ASAN Helicobacter Testol] Z}2Hg Wil A|x3|Abe] A

Aol w2} wjgkelel gkl WA} AMoz Welk 74
2 Yoz BT AANHES ek Ae
vl Aol PAF Ake =@ F Ao] mo|ES
ZEAS WA F RE e AMEl] gAY 24e
A Kol Wol Yu 2EAE T e F BENS

AIZRS 7198} incubators ©]&3ke] 37°CE 12417 HY
& Fol| FA=sITE. W5 A wdoa] Ao w
Hjz] o] AMzko] vl 95 FHOE WS AF
TE T 4 WEE A FE WEERE ot K

O_L4

& (positive percentrs 3L &4 MATE o+ WA
2 Yo] WESS 38lo] X E&(therapeutic percent)S
T8k

Polymerase chain reaction (PCR) AAl= A¥ T8 F

FASEES pyloric region Hu dR-E Tt A F 3}

DNAE F=3 5 H. pylori 24 §55 sy 9%
PCRE 33ttt DNA %2 bead beater-phenol

extraction methodE AF&-3FATHKim and Kim, 2004).
AAE 1mL B4 SHFT7F E91YE= Mini-Bead Beater
(Biospec product) -8 2 mL tubeol] T3 AFH 3zt AA
o & "t 33 SFl FRA171 glass bead (0.1 mm
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size, Biospec product) 200 uL$}  phenol-chlorform-
isoamyl alcohol &9 (50:49:1) 200 uLE %o Mini-
Bead Beater® 30%%} 5,000 rpmoZ HESIATE X
F 4°ColA 12,000 rppmo 2 1587 QAR 3 F A
AS it 2ml tubedl #ATE 3 M sodium acetate 10
ule} ice-cold ethanol 250 uLE: ¥o] -20°CollA 1087+
AAAIZL F, 15,000 rppme= 1587F A8k 3
HAE-L 70% alcoholZ AF sl ALoA HAZAIZ|AL Tris
EDTA (pH 8.0) 60 uLell &3A1A A A3t
Kim et al. (2004)¢] Wol| wel genus Helicobacters]
rpoB DNA #4& SFAZ = 3= primer B2 ARE-s)
o PCRE Fa3ltt. Forward primer (HF;, 5 ACTTT
AACGCATGAAGATAT 3)9} Reverse primer (HR; 5' ATA
TTTTCACCTTCTGCGGCT  3)& AH&3t PCR Tag
DNA polymerase 1U, ZF dNTP 250 pM, 50 mM  Tris-
HCl (pH 8.3), 40mM KCl, 1.5 mM MgClLZ
AccuPower PCR Premix (Bioneer, Daejeon, Korea—E— o]
£33tk 5% DNAE templae® 50ng, Zzt primer
20 pmol< AccuPower PCR Premix tube®l %J_ o
SHTFE AT FIE 20uE ¥E T, 94°CollA 30%,
520014 30% 72°Coﬂ/\1 4522] 30 cycles?] PCRE 63
Els —?—, 12% agarose gelollA] 458 bpel o] M=9]

Zgshe

%2229 54 Bt

Af FEES ¥ 70 HAFCR 8 54Udl
2 HEE AE Sl eA dotrr] A% 54 o
7F RS FdEdY A¥2 9579 % Mongolian
gerbils ARgsle] =N 0™, 28U F<t Y 400 mg/

kg 8o ANPELL AT AP F8Y
ether 113 slol] orErtete] AL AAsty 7zt A4 &

719] SRS
(cerebellum), A<=(pons), 3LZktestis), 47&(heart), ZHiver),
#H7H(lung), A7 (kidney), <5(muscle), H]7(spleen), HH
A (prostate), & (thymus), F-4l(adrenal
227 small intestine), & (large intestine), =T
(bone marrow), 7H/&d(thyroid gland) 2 % d(seminal
vesicle)S AE3ste] 10% +4¢%% X22H-EN (neutral

# % (pancreas),
gland),

P

buffered formalinell ZA&ATE 140 45H xFE
Hgg]z;ﬂal—zq 74/\}._ ]51 5@7&01 uo]-mo /‘}*% }Oq

P Tl F, 4p PR ATl HEE 94 F

ok & rlo

2223l AALE st
SAYH 24
7} AEe] Y EO] tig A= Repeated Measured

ANOVA SPSS v.12 USA (Duncan’s AR A8}
o P<0.05 olstd w SAHLR frefdt Ao whd
=tk Rapid urease ARl CLO test®] ZF Al@ -9
A& A FL9 the 95% confidential interval (Cl)o]
MINITAB  software (Minitab Inc., State College, PA,
USAE AREste] izl ZF 9] &l gk C7t
zto]7h QoW FAK R o3k ZoR AEITH

2 4

In vitro¥l2] 2utE] 3t A=

H. pylori Al vl Zeo]Ee] 283 tx A T
235 AfF FE2ES 483 F 37°C incubatorel 4]
7t wieFshas AE taa 59
718 F4% A3 ztzte] vaa FRed H. pylor Mt
o] F281A] K3l dear zoneS #HFF 5 USUTh A
43 Table 13 7o) HE & 124704 7 2 clear
zone?| AES #ET 4= e, DMSO2 7% clear
zoneZ71E #AFAT F UL WERFoE ALH

= T
Centamicin®] 73-¢- 9 mm, Kanamycin 8 mm, Enrofloxacin
|

clear zone?] A& =

13 mmeller, Af FZE= 1.5mg FEA] 13 mmelAtt.
In vivo¥lg]| 3ute] 34 5

A+ FEEE H pylori Al 79 2 ¥z &9
Fog &, AFHsE Rk A7} Table 29 722 A3}
£ AT H pylori At 29§ AT FEE FAL
& HFAZR (ol HlaLste] frofg Al S B
E‘r(P<0.05

(¢
o:]?_]- T O %1_ hal
A3} Table 33 22 A= ﬁﬁiﬁ}. H. pylori 7Y §lol

Table 1. Anti-H. pylori activities of Sanguisorba officinalis extract using the paper disk diffusion bioassay

Clear zone (mm)

Treatment
6 hrs 12 hrs 24 hrs 48 hrs 60 hrs
Dimethyl sulfoxide 0 0 0 0 0
Gentamicin 6 9 7 7 7
Kanamycin 5 8 8 7 7
Enrofloxacin 9 13 13 12 9
. L 10°(1.5 mg) 8 13 12 12 10
Sanguisorba officinalis 10 (0.15 mg) 4 6 6 5 5
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Table 2. Change in body weights (g) of mice treated with H. pylori and/or Sanguisorba officinalis extract in vivo study

Week after inoculation

Group Treatment
0 1 2 3 4
| H. pylori+Sanguisorba® 132.5£ 2.0 136.0£2.1 140.0£2.1* 142.5+1.6* 144.0+1.1*
I H. pylori+PBS 132.5+1.5 135.0£2.0 135.0+2.1 135.5+2.0 136.5+1.6
1] PBS+Sanguisorba 133.0+2.1 138.0+2.1 142.0+ 2.0* 144.5+2.0* 145.0+2.5*
v PBS+PBS 133.5+2.1 138.5+1.1 143.0+1.5* 145.0+2.0* 146.0+2.5*

#Sanguisorba officinalis treatment was contuinued with 400 mg/kg dose during 4 weeks after Helicobacter pylori infection. PBS,
phosphate-buffered saline. "Significantly different from the positive control group Il (P<0.05).

Table 3. Gross and histopathological lesion scores of mice treated with H. pylori and/or Sanguisorba officinalis extract in vivo study

Group Treatment Gross lesion scores Histopathological lesion scores
| H. pylori+Sanguisorba 12.043.5* 2.0+0.50*
I H. pylori+PBS 95.0+5.5 8.0+1.50
1 PBS+Sanguisorba 0 0*
\ PBS+PBS 0* 0

PBS, phosphate-buffered saline. *Significantly different from the positive control group Il (P<0.05).

Table 4. Results of rapid urease test (CLO) and polymerase chain reaction (PCR) with gastric mucosal tissues after the study on
therapeutic effects of H. pylori infection with Sanguisorba officinalis extract

Group Inoculation® N Positive reaction (positive percent)®
H. pylori Treatment CLO PCR
: Yes Sanguisorba 10 (0%, o 0-25.9) (0%, (?I*O-25.9)
: Yes PBS 10 (100 %, (1:I074.1-100) (100 %, c1|074.1-100)
I} No Sanguisorba 10 0 %, COI*0-25.9) 0%, COI*0-25.9)
v No PBS 10 0 %, co|*o-25.9) (0 %, co|*o-25.9)

aTreatment was conducted daily during 2 weeks after H. pylori inoculation. *The positive percent revealed H. pylori colonization, which
was observed as red color change from yellow color medium. ®Incidence percentage (95% confidential interval; Cl) was calculated with
MiniTab statistic software program. *Significantly different from the positive control group Il (P<0.05).

pylori 74 fle] A & 100k A mEelA 4w AAe] H pylori Al A
DA gk wso] AEFHAT H pylori 1Y T A% 222 A8

=]

5

AR

. T Af FE2= TAA A& F2 107 BEFoA 849 AFE B H pylori 7
(k) Af F52E A82(1) 2ok S da 2 o FEUES I o3 Wsts B3lvhP<0.05).
AW H7h ol =2 AFE BUATHP<0.05) PCR HAFE &3t H. pylorid] So]2Ql =g &<l

A& gafdas HAke A FE2E2 H opylori Al ez A AxF el H pylori 29 RS &
o A9H v F=el Foslal Hopylori Aol A A ¢ AAtH(Table 4). H. pylori 4 HA= 5ol W
Foll o3 AA BHE gQls] fste] FPHNeH, = {FF2 ZRAD 5 AATHFgure 1). AAZAI, H
A A= Table 49F ZAth. A& Q4 alal HARL  pylori 7249 & AF FE2E FXA HE21E)2 109
CLO teste] ZAz= AAlel 9 =29y Al 478 JHAl BFolx Fdvkge] HE=Ark(Table 4). ¥FH, H

=l
Al g ads) ol AlgE iAo
frEEe A2 wstE 3 ofF
WHo|thLee et al., 2006). @A, H. pylori 74
A FE2E AE&WIH), H pylori 79 1ol A
== FAA AHEL(van)e] 745l
Al 9Jsted H. pylori Aol &
, Hopylori 9 & A+ 328 FAA AE2(D)

2o v o
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Figure 1. Results of polymerase chin reaction in the study of
anti-H. pylori activity with Sanguisorba officinalis extract. M: 100
bp marker, P: DNA from H. pylori ATCC 43504, N: negative
control, 1~2: Group | (H. pylori+Sanguisorba officinalis), 3~6:
Group Il (H. pylori + phosphate-buffered saline).

RE NMARIA HAF B Bo] YAEAE FFER
sith Ae F8Y ether 13 3ol

=
AN 7 24 A7) fery

H. pylori ZF9-& w4 919, 239 sHA (intestinal
metaplasia) 2 433 A Fas Adoly, fohuA
o] 71oJg@thAhn et al, 1991). d=rollA e o=z
A%k Aol F9o HAde A B JYTHAhn et al,
1991). &=felo] A7k 99k LS 109 HY 94
57.99 oAl 2518 B 9oH, ol tE yzle

ek wyg vastel iy Ee FAYLS T F 9
ohoigke 2 99 Asbh Azslel @ 49 Ak

Eo T8 ddF9 YR HIAEHI JYtHAhn et al,
1991). H. pyori®] &2 gh=2lellAl 84l 80%, 20
A o]l ME 90%E Hole ZoE HIFI UThjung
et al, 2000). o]&1gk AEEC ok o] F=el
E2 Helicobactero] Z@=o] Jow, i 40-45d ©]
sye) Aol EQF H, pyloridl AR el AWt A
= & F vk = o] =2 Y LS H
pylori®] =& & AdE AAdS &
et al., 2000). °]&igt AT AFE] <shd

Aol F AARA H. pylori AF 2 A wkd
of AT Ae & F Utk

FAANE-S H pylori Al A3fe] Fa Aloltt
(Harris, 1997). dxd o2 1z Ad XEAZ= PP,
amoxicillin, clarithromycin 2= metronidazole 37 8% o]
BAEA T F ] metronidazole WA E©] 25.8-66.2%
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A=olH(Kim et al, 2004; Lee et al., 2005),
clarithromycin W4 &2 2.5-13.8%2 EIE] UthKim
et al., 2004). NG AGox FT= 5F Aol
clarithromycinel] tigt 4 W&ol 15%7F o™ 4
A2l 12k XZAZ darithromycin AFS-0] o] ThHLee et
al., 2002; Kim et al., 2004). o]&{g AF&2] o) 7}
T B2 9L Al 2902 A o EZA =
o] A% amoxicillinz} darithromycine 1987\ d& 0%
UlAd&ella 20030 22F 18.5%9F 13.8%22 U4
&o] =759 2™ metronidazole®= 52.9%914 66.2%%
Wadge] 7RSS ¢  AthWouden et al., 1999).
olgfgt A WA tijtezA HAE F dHET
E49] Jido] AEL ke Z AAE AL UTHLIm et al,
2002).

2 AFoX Ataso
H. pylori %% in vitro A@oA SR8ttt B3k A
FEES olgsl] HITES °l&3g in vivo H. pylori

St

N
=
i,
rr
>,
Jo
A
i
il
o
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