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Growth Inhibition of Helicobacter pylori and Induction of Genetic Damage on
Human Gastric Cancer Cell by Reynoutria elliptica (Koidz) Migo. Extracts

Jung-Hyun Park', Hyun-Jeong Kim', Ji-Won Lee?, Hyo-Gwon Im’ and In-Seon Lee'’

"The Center for Traditional Microorganism Resources, Keimyung University,
Daegu 704-701, Korea; *Departments of Food Science and Technology,
Keimyung University, Daegu 704-701, Korea

Helicobacter pylori are related to gastric cancer. After screening of antimicrobial
activities from various plants methanol extracts against H. pylori KCTC2948, we found
Reynoutria elliptica methanol extract and further fractions have significant antibacterial
effects especially hexane fr. and CHCl; fr. The growth inhibition effects on the gastric
cancer cell lines such as KatoIll and AGS cells were investigated with MTT. After 48
hr treatments R. elliptica extracts and fractions were shown growth inhibition upto 70 ~
80% at 0.4~1 mg/ml concentrations. The growth inhibition effects was higher AGS than
KATO III. We applied comet assay to measure the DNA damage in the individual cells
and exposed time course at ICsy. All fractions have shown to time dependent on DNA
damage and these fractions also observed higher than 80% in DNA strand breaks. These
DNA strand breaks were transient, reaching a maximum level after 2 hr of exposure.
In conclusion, we found that R elliptica has in vitro growth-inhibiting and apoptosis-
inducing effects on gastric cancer cells.

Key Words: Helicobacter pylori, Reynoutria elliptica, Comet assay, DNA damage

AG(BE) FelvetelA WAs = A ko] kot Axle A E5A A =
%% Helicobacter pylori (H. pylori)7} 7%k

M = 21.3% % XA HAgHIE 192 Hay
Areboll A1 9] 919he] whAAQlY A3
3 3

AYPA AL 014, @ 704-701, HFEHA] 24T A"-E 1000, AB L AE5m| AN gl 4bdsted 74l

Tel: 053-580-5538, Fax: 053-580-580-6447, E-mail: inseon@kmu.ac.kr

Z~0
HArd

20039 19 20, AAEAY 1 2003\d 39 19




82 uigkteutsls]A] - A8 @ A2 X 2003

Ho] 9lrtx H AT glow, o] F& 1994
WHOoI| 2J3l] ®etAido] 24 carcinogen 122
CREPER
a2y AAZA H. pylorioll 23k $19ke] b
Bge el weA AAE wAT 22
Baol ot H pylorioll Z<3® 7Z-$ 49
A A Ee] F4] FHo| H. pylorioll ZFA=A &
< ol vlel A3 FhElo] dar, ekt
U o] dpe) AAEW AehAE E4
AZE A Aol FAAS] mismatch repairE oF
718k, 1 #A4 Foll H pylori®] EA44& g
7 A% BT Sol Hitdow Agsho] 9ot
o] wkAsleh L kel ? WL H. pylori Zrdell o3
Qolups A2} vl AE gl 8] A4
e g Ao] £ feldLel oa EoIAE
DNAZ £447A 99 Aol obAd FE 9l
3, JAINEE H. pylori®t WF-3-1o] interlukin
(IL)-83} 722 chemokine¥} cyclooxygenase-2 (COX-2)
o 22 Ao AAFA HAIE 2A A7 2,
ZZEZH 02 apoptosis HAS HA "}’
I A 3EFe AZTNAE H pylori 3ol
olall A15A cytokineo] HAH G glFo] T
g oup ol o] Fo| zhadzt wdod wl A Al (im-
mune mediator) B $1gFe] FAlo| g AFE
o] X3= L ik
$-elvete] Aelel <F 80% HE7F H. pyloricll
AdEgd o d45de vehlA gk St
ojw gt W XX Qdzte] difeow 94, Y,
gl 8 Aol AE, vobtAE Sl
gops BaY 58 ghekste], ko] X8
ok AHAell 3k Atoll H. pyloriol] tH3F
55 AA Hoh ZEAHQ dfeli}) X
g Az el Al=" Hdert gk A
W &AAEel H. pyloriell tal| -3
£ weh w9 A o
shA) oba w, GaA Folol
7 =8 9 WA 9 kR 5T
] o] AAE AU Fe] AMFAY
ez 9kl Az X EH
H. pylorioll 3k o] glom
3t gk adE HAe HAA
of tidh FE=Q A5l

0;

¢
o

J)
¢

o

Of

X
[

2
il
2
oft ¥

=
[:ﬂ.l oX

B
oX,
b0

4
2
N
iy

A

=~
o

folo & opok om0 ey N o Y o A ox
b
b
_\1r‘
o,
b odlo
k-

o

-
o
of,
_=
X

¥

O

o
2
x
b
2

Mo 2 o ot ox 1o Jm ot mll [ 2 of do (E

i
lo
o

2|4

fot
ofr

1)

4 2 3}u}.
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100 g& 10v] &2k 80% methanol?t E¥}s}o]
24A17F EoF AA] FEslal, o] & 33 WbE =
sdch FE ML o] IA|(Whatman No. 3, Eng-
land)Z o]F}& ©}-& rotary evaporator (Buchi R-
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Fr AW fAASWoRTE Rohol

ALt o wieke 10% (v/v)2] calf serum (Gib-

\ Powdered MeOH ext. \

\ Hexane fr. \ \ Aqueous phase \

‘ CHCI, fr. ‘ ‘ Aqueous phase‘

\ EtOAc fr. \ \ Aqueous phase\

\ BuOH fr. \ \ Water fr. \

Fig. 1. Flow diagram for extraction and fractionation of
R. elliptica.
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mycotic (Gibco BRL, USA)-S H7}ste] 37°Ce] 5%
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3 AT methanol F3F B 352 H. pylorioll
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5, 10, 20 mg/mle] FE& H7lsla o|uf %A o
Z7-2 A ampicilling A&l 37°Ce]
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Ao & Jebykrl 28] BuOH fr. 9 water fr.ol]
Ae godAol vebAl Egked ol X4

Table 1. Antibacterial activities of Reynoutria elliptica
extract and fractions against Helicobacter pylori

Concentration (mg/ml)

Reynoutria 0 25 5 10 20
elliptica
Inhibition zone diameter (mm)*

Ampicillin 6 20 21 24 -

BuOH fr. 6 6 6 6 6
CHCl; fr. 6 12 13 15 17
EtOAc fr. 6 6 6 6 13
Hexane fr. 6 15 18 20 24
MeOH ext. 6 6 10 14
Water fr. 6 6 6 6 6

*Cylinder diameter (6.0 mm) was included
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H. pylorioll W3t F&AS Hol= AL
methanol &8 8l 7 £&zo] Uz LA
EF70] AAe v e zAEA WA
human gastric cancer cell line & AGSeol] tjslo] A]
25 47 02~1.0 mgmLe] FE& 2447+ 9l 48
A1ZF Ak A3}, Table 294 o] A8 A2l ¥
A zre] ARdrE v 2 AY AEF A&
B}k 24X 7F Al Al AT CHCL; fr.@} water
fr& Al Uz B3 EL 0.6 mgmLolA =
55% o9 AsllE&e EI, 1 mg/mL FEollA
EEE BYEOA 63~74% FES AWES B
po s e A= et 20 d i = I B o > S i ]|
0.2 mg/mLel| 4] = methanol 3% 53} hexan fr.ol|A]
57~62% =2 vlaiA 2 ANEH e ZYa,
0.6 mg/mL ©o]4°] FEoAE &l A8 A
g7l A 70% ol = A EAE YEFS
t}. £3] hexan fr.¥} BuOH fr.2 1 mg/mLollA 7}
2 86%2 A3l A4S Hch o= A8 AHEl

A 7ro]| 73 aper s qhA|EFoll i3t A #l&ol
ﬂﬂ] Z7V=E190 a1, H. pylorioll W3t g3 2] Z3}
9} 84817 methanol %%, EtOAc fr. 9 hexan

Table 2. The effects of R elliptica methanol extracts and fractions on growth inhibition of AGS cells

Time mg/ml
BuOH fr. CHCI; fr.

24 hr 0.2 10.2 6.1
0.4 39.9 11.3
0.6 57.7 16.2
0.8 63.4 42.1
1.0 64.2 64.1

48 hr 0.2 10.1 20.4
0.4 67.8 525
0.6 77.4 62.9
0.8 77.3 78.7
1.0 86.2 81.0

Inhibition (%)

EtOAc fr. Hexane fr. MeOH ext. Water fr.
15.0 33.2 29.2 7.7
50.9 50.1 449 16.1
61.9 55.2 54.5 34.8
67.5 61.3 62.0 56.4
73.6 68.8 63.5 62.6
48.1 61.8 57.1 27.1
52.7 78.7 71.5 59.8
67.3 79.9 75.0 72.6
739 82.6 79.5 75.7

76.0 86.5 82.9 80.3
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Table 3. The effects of R elliptica methanol extracts and fractions on growth inhibition of Katolll cells

Inhibition (%)

Time mg/ml
BuOH fr. CHCI; fr. EtOAc fr. Hexane fr. MeOH ext. Water fr.
24 hr 0.2 4.4 8.5 13.3 2.7 22.3 5.7
0.4 10.3 17.8 14.8 324 33.2 15.0
0.6 37.6 27.0 26.7 46.1 50.9 25.6
0.8 51.1 30.6 36.3 50.0 55.1 342
1.0 58.5 35.7 42.8 65.4 63.4 39.5
48 hr 0.2 11.1 10.8 8.9 38.6 6.3 7.0
0.4 21.1 15.5 26.7 52.4 49.1 16.9
0.6 52.1 28.0 47.0 68.4 76.9 27.7
0.8 70.5 40.0 66.6 78.9 77.8 449
1.0 78.6 533 66.4 79.3 87.4 54.3
Control
MeOH
BuOH
EtOAc
Hexane
Water

Fig. 2. Changes of comet images by time course of sample treatment to AGS cells.
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Fig. 3. DNA damage induced by R. elliptica in AGS cells. Cells were exposed to ICsp of these fractions
for 1, 2, 4, 8 hr and DNA damage was assessed by the comet assay. DNA damage is expressed as
the percentage of DNA in the comet tails, which correlates with the number of DNA strand breaks.
One hundred cells were analysed per experimental point. Significant difference of % tail DNA between
treated cells and vehicle control (Different superscripts in the same group of exposed time indicate
significant differences between fractions at p <0.05 by Duncan’s multiple comparison test).
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Fig. 4. DNA damage induced by R. elliptica in KatollI cells. Cells were exposed to ICso of these fractions
for 1, 2, 4, 8 hr and DNA damage was assessed by the comet assay. DNA damage is expressed as
the percentage of DNA in the comet tails, which correlates with the number of DNA strand breaks.
One hundred cells were analysed per experimental point. Significant difference of % tail DNA between
treated cells and vehicle control (Different superscripts in the same group of exposed time indicate
significant differences between fractions at p <0.05 by Duncans multiple comparison test).
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