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Antibacterial effects of Corptis japonica against Helicobacter pylori

Jeong-In Shin, Un-kyo Seo

Department of Intemal Medicine, College of Qriental Medicine, Dongguk University

Water and ethanol extracts of 67 species of medicinal plants were tested to determine antimicrobial activity against
Helicobacter pylori. Among them, the extracts of Coptis japonica showed the best antibacterial activity. The extract of C.
Japonica showed four major spots on TLC plate and the Rf values of the spots were 0.07, 0.13, 0.21 and 0.73, respectively.
Except for the spot of Rf 0.73, other three spots inhibited the cell growth of H. pylori. As shown in HPLC analysis, three
antimicrobial spots contain berberine, major antimicrobial substance of C. japonica. However, the spot of Rf 0.13 had higher
activity than berberine. The concentrated water extract of three prescribed medicines related with C. japonica showed good

antibacterial activity against H. pylori.
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Table 1. The oriental medicines used in this study.

No Medicinal name Generic and Family name Scientific name Part
1 B & (23} Leguminosae) Pueraria thunbergiana 03]
2 =ik 2 (Z7}; Leguminosae) Pueraria thunbergiana bia
3 HE % (23 Leguminosae) Glycyrrhiza uralensis FRIREE
4 B A 7}3} (Zingiberaceae) Curcuma aromatica ficked
5 S Z1} (Leguminosae) Sophora flavescens bz ]
6 bioiven 7443} (Solanaceae) Lycium chinense b5y
7 B A3 &3} (Caryophyllaceae) Dianthus sinensis P
8 it F3} (Leguminosae) Sophora japonica bid
9 AT E2}x] 3} (Campanulaceae) Platycodon grandiflorum 1R
10 AR =1} 539} (Lauraceae) Cinnamomi ramulus fckk
11 HET Al Akska} (Cruciferae) Raphani semen &7
12 HiE n| 2] 3 (Umbelliferaeceae) Angelica gigas i
13 K& ATE (o H 3} Polygonaceae) Rheum coreanum FREE
14 i B n}3}3} (Ephedraceae) Ephedra sinica b33
15 B A1) 7} (Rosaceae) Prunus mume g
16 Rl © 2v) 23} (Lardizablaceae) Akebia quinata AT
17 KE P23k (333} Compositae) Saussurea lappa AR
18 B2 = ERN7 13 2 Meloidae) Mylabris phalerata PALL By s
19 $ 5 A3 7} (Araceae) Pinelliae Rhizoma i
20 HIRE njubz]obAv] 2 (Ranuculaceae) Pulsatilla chinensis iz
21 =Win =317} (Compositae) Atractyloades crocephale FEE
22 i 47}3} (Zingiberaceae) Curcuma zedoaria TREE
2 331 B2} (Moraceae) Morus alba LINNAEUS. fizEc
24 YERD 23} (Palmae) Areca catechu &t
25 T BER (533 Iidaceae) Belamcanda chinensis FEHE
26 (AR 23} (Leguminosae) Sophorae Subprostratae Radix kR
27 IES 0]} (Rosaceae) Crataegus pimatifida Bge. RE
28 IS w3} (Dioscoreaceae) Dioscoreae Radix ke
29 = Abz#} (Cyperaceae) P A}7] Scirpi Rhizoma AR
30 Eg=):4 B}yl (Moraceae) Mori Cotex Radicis ARRE
31 IR 7 7} (Rosaceae) Agrimoniage Herba BB
32 St & A+} (Scrophulariaceae) Rehmanniae Radix Preparata TR
33 Tt
34 ETA & Z(Nelumbo nucifera Gaertn.) Nelumbinis Semen REET
35 A FEUFT} (Araliaceae) Acanthopanacis Cortex AR
36 TR EU 27 (Crassulaceae) Orostachys japonicu by
37 EAET A1&3} (Caryophyllaceae) Vaccaria segetalis Garcke T
38 B 7¥34 (Zingiberaceae) Curcuma aromatica Salisb. AR
39 biciitd
40 (E Fi#ER} (Burseraceae) Olibanum FfEg
41 AAE =129} (Lauraceae) Cinnamomnti Cortex Spissus 305
42 AL v|i}a)obA w7} (Ranuculaceae) Clematis fusca IR, &
43 ERIE HZ 3} (Labiatae) Leonurus sibiricus B
44 N FE1U 23 (Araliaceae) Panax schinseng b
45 UL K AR H 3};Poaceae) Coixlachrma-jobi i
46 WE F o8 Al (Polyporaceae) Polyporus umbellatus Bk
47 i nji}g]olAlHl 3 (Ranuculaceae) Clematis fusca B
48 248 A 243} (Buthidae) Buthus marthensi Karsch EZ o)
49 AT nl U2l (Umbelliferaeceae) Anthriscus sylvestris bics
50 =R #3} (Leguminosae) Gleditsia sinensis S
51 = ulv}e] 3 (Umbelliferacceae) Cnidium officinale KR
52 KAk sk (9 Cucurbitaceae) Trichosanthus kirilowii HAR
53 ZEi R A A7} (Manidae) Manitis squama izl
54 ER EEZ3} (Labiatae) Lycopus ramosissimus i
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Table 1. The oriental medicines used in this study.

No Medicinal name Generic and Family name Scientific name Part
55 BRSO %3} (Leguminosae) soralea corylifolia L. =3
56 Hhhr FZ 3} (Labiatae) Prunella asiatica Nakai 2E
57 F #u| 3} (Rosaceae) Prunus armeniaca &
58 PR 43} (Polygonaceae) Reynoutria elliptica FRE
59 =¥ Z7} (Leguminosae) Astragalus membranaceus 1R
60 H& 3] 357} (Buxaceae) Buxus microphylla RE
61 H i u] ] olAu] # (Ranuculaceae) Coptis japonica R
62 =L 5 (227} Rutaceae) Phellodendron amurense R
63 tAESE H A} (Scrophulariaceae) Picrorrhiza kurroa Benth. HHEE
64 B &% &2 (ZZ 3} Labiatae) Scutellaria baikalensis R
65 iwr W3t Allium sativum L. R
66 Bongh F &3} (Aristolochiac) Aristolochia contorta Bunge 2E
67 2etR ute2] 3} (Umbelliferacceae) Bulpleurum chinense 1B

Fig. 1. Light microscopic morphology of Helicobacter pylori
KCCM 41351.
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Fig. 2. Screening and determinating scheme of oriental medicines against Helicobacter pylory.

ulg] AGE xelo] A Fol oF 2mE A BAFHE o]
gote] HAE T 712849tk TLC chambersl] TLC
#Hs HlaEo] FXAZI AN -EHo] 6 F7)A
T S8 AMF dojvtm F F AVA Az
&Fa1 UV-illuminatorZ o] 88k 365m #HAre] W&
ZAF8 o n, WHALE = spote] Rf g, &5, 271 2
AS FAstn 77 6}@1‘%

7} spot- o] &3t TLCH|A] u|o]

M 2 F gl
N,
(i

ol 24z 1 lDMSOOﬂ e R % 1%?40}04
FedE Hate] FelMEE TYIsk £

Zg o] g3l v ASAA B VB éué}oi,
gaede £eE Hdekith dxTvose

berberine& Al-4-3}s3ct.

5) vt AR elE 2 H(TLOS F3dte Eeld
spote] HPLC ¥4

TLCE Bolol ¥e1¥ 2 spore B ol 3l
TLCsHof| A wojuje] z42h 1ml DMSO9| &A1)

% A4%e)ste] $59L o] HPLC(High
Pressure Liquid Chromatography) 4] & 9]¢t A1 &=
ALg-Etgith HPLC 45§t A7 w-Bondapak
Cl8 o]glod, Z&7]= UV 254m, ©| 544
Acetonitrile : NaH2PO4 =25 : 75 0]l 2.1, f--2 1.0
ml/min 01}, EE 0 2 & berberines AHE-31 T

6) gl ek 7 £ehE Ao -H. pylori &
B0 A2 A A FEMIC) 27

gagl ek vl Z3bE AW F EEiEED, 8
B0 B EREEALS AEStTh mARE LS
S5} 0-S0ne/ni7t HES Azl AHEIHG O
3 9ol AWE A FEot 15 AR Az
@ the 43 AH8ssich
22ve] %o W3k F-H pylori £%& YAA%
Z3lo] QASAA S 278 Eelsla Ha
AR FEMIC)E 5783

~

“

>

4
1 g
o]

Tll‘

273



#B2| Helicobacter pyloriol| LSt & &1}

ll. Bhe &R

1. 734 9 ogr2 2
pylori 23}

ALERE 67F LAY EF E e FEEC
H. pyloriell g ASAR &5 2 e A &E
o 4 & oghe FEEo] 10mg/mle] FxolA z+
7t 300, 30.3m2] & B-H. pylori EIE Bod 3
tHFig. 3, 4). 71 9 thE g (10mg/m) X & H.
pylori®] EAAEIE HAFA] F3ith

9]

ro
ra

tokxyol

ok

-H.

FEE0

Yal

2. ®mEY +84, oEE
=0l thst &-H. pylori 21}
A7)0 ATE upgo g Ax EHE IA,

32 W34 $olz A7 F2a)

| 8134 77180 %5

2 qegeS, B34 &2 chloroform¥} ethyl
acetate T AHESIUTH 471A] S0 2 E BFolA A
SAREAE HofFon, o|F dF 4 de-g >

FEo] MY Euol MaA e ASANEHE
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Clear zone against H.pyloti (mm)

Extracts of C. japonica

Fig. 4. Anti H. pylori effects of various extracts of C.

japonica. japonica.
]éxt.racts gf Clear zone(nn, including 8 mm) AVG STD
. japonica 1 2 3 6
Water 34 28 36 25 27 - 30.0 474
Ethanol 34 30 25 32 28 33 30.3 3.39
Chloroform 20 19 24 17 19 - 19.8 2.59
Ethyl acetate 20 13 11 - - - 14.7 4.73
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Table 2. Rf values of each spots on TLC plate of extracts of C. japonica

Rf values of extracts of C. japonica

Spots .
‘Water Ethanol Chloroform Ethyl acetate Berberine
1 0.07 0.07 0.07 0.07 0.12
2 0.13 0.13 0.13 0.13 0.22
3 021 021 0.21 021 -
4 0.73 0.73 0.33 0.73 -
5 - - 0.73 - -
- e e
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Fig. 5. Thin-layer chromatogram of water-(2), ethanol-(4),
chloroform-(6), ethyi acetate-(8) soluble extracts of C.
japonica. (1), (3), {5) and (7) were berberine as a
control. Solvent system was n-propanol : formic acid
. water(90 : 1 : 9). Symbols mean: b; Blue
fluorescence at 365 mm, G; Green fluorescence at
365 m, Y; Yellow fluorescence at 365 nm

Fig. 6 Isolated 4 spots solution from the TLC plate. The Rf
values of each solution were 0.07, 0.13, 0.21 and
0.73 from left, respectively. They were shown
fluorescences at 365 nm.
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Fig. 7. Anti H. pylori effects of four isolated samples from

TLC.
Isolated Clear zone
sample  (mm, including 8 mm) AVG STD
from TLC 1 2
1 10 10 10 0
2 10 10 10 0
3 10.5 10.5 10.5 0
4 8 8 8 0
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& Helicobacter pyloriol| CHet g &1}

Isolated spot sample(NO. 1)

N ? H

@6, 18 %3 33

2. 96 4 9.9 %
12,34
1%. 79 16.74
18,22

Isolated spot sample(NO. 2)  isolated spot sample(NO. 3)

Fig. 8. HPLC diagram of isolated samples(No. 3) from TLC
plate.
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Clear zone against H.pylori (mm)
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Concentration of Hwangyonhaedok-tang(times fold)

Fig. 10. Minimal inhibitory concentration of Samhwangsasim
- tang against H. pylori

Clear zone
Conc.(¥1<7) (mm, including 8 mm) AVG STD
1 2
0 8 8 8.00 0.00
1 8 8 8.00 0.00
5 19 18 18.5 0.71
10 19 22 20.5 2.12
15 25.5 20 2275 3.89
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Fig. 9. Minimal inhibitory concentration of Hwangyonhaedok
- tang against H. pylori

Clear zone
Conc.(3]<7) (mm, including 8 mm) AVG STD
1 2
0 8 8 8.00 0.00
1 8 8 8.00 0.00
5 19 18 18.5 0.71
10 19 22 20.5 212
15 255 20 22.75 3.89
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Fig. 11. Minimal inhibitory concentration of Jujponghwangyon-
hwan against H. pylori.

Conc. Clear zone(mm, including 8 mm) AVG STD
(mg/ml) 1 2 3 4 5 6

0.1 8 8 8 - - - 8.00 0.00

1 8 8 8 - - - 8.00 0.00

5 11 10 11 11.5 10.5 11.5 10.92 0.58

10 14 14 14 15 17.5 15 14.92 1.36
15 24 22 24 - - - 23.33 1.15
25 28 32 22 28 28 27 27.50 321
50 38 40 37 28 28 27 33.00 593
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