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Antigastritic and Antiulcerative Effects of Cirsium japonicum var. ussuriense Extract
and Fractions
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Abstract — Cirsium japonicum var. ussuriense (CJ) is used as a folk medicine for diuretic, arthritis, dyspepsia, and bleeding
in Korea. Until now, more than fifteen kinds of CJ were identified and among them, Cirsium japonicum var. nakaianum
Nakai was selected as experimental material. Both that from The Medical Herb Garden of Seoul National University located
at Gayang-dong, Koyang city and native that from a hillock near Dangjin, Chungnam were collected and analyzed to deter-
mine whether it is varied in efficacy on their habitats. Extracts and fractions of CJ had a strong effect of antibacterial activity
on H. pylori and antioxidant effects. And the CJ from Garden and Dangjin were showed to be more efficient in acute gastritis
through the HCl-ethanol-induced gastric lesion test and chronic gastritis through the indomethacin-induced gastric lesion
test, respectively. This study proved that the effects of CJ are varied by their habitats. Also, these results suggest that the
CJ has potentials for use as functional food and medicine.
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Fetal bovine serum, DMEM medium, penicillin/streptomycin,
trypsin-EDTA®} RPMI medium 16402 GIBCO(Invitrogen
Inc., NY, USA)o A 13} 2.1, brucella broth, bacto agar,
1,1-diphenyl-2-picrylhydrazyl
(DPPH), dimethyl sulfoxide(DMSO), MTT agent®} sodium
bicarbonater= Sigma(Sigma-Aldrich Inc., MO, USAYIA st
%}, Methanol, HCI, ethanol Duksan pure Chemical Co.
Ltdolld datadet. 718k Aok 9l 322 gulle Aok o)
& ALg3litl 7171 2% evaporator(Eyela), pH meter(Orion
model 350), clean bench$} CO, incubator(Johnsam Co.),
centrifuge  5810R(eppendorf), microscope(Olympus), UV-
CA, USA),
UV-spectrophotometric plate reader(ASYS UVM340) 5-&

Ak,

horse serum, ascorbic acid,

spectrophotometer(Agilent Technologies Inc.,
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1= AERLE I 798 AlS 150~200 g°] Sprague-
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Dawley(SD)/ 34 27 61%1&“9— :
Fol Wl PYrjETOR
& F0s) s,
FIAM=ZES A ZF
SNU638 cells Korean Cell Line Bank(KCRB®)ol| 4] -]
S199aL Helicobacter pylori=" American Type Culture Collection

(ATCCYNA 7438kt

NEo| 55 % 22|

Q7 70% ethanolFEE 2 BE o] FHL g3} o]
B okl 4 A o) 185 % B4 A PR
9 205 g& AHsle] 7)o Wi o

;

Oﬂ ‘:23_ % 70% ethanol= 4A]7HA

5+ ¥ 70% ethanolF-E5-2 7—?—?
%% = o9 AF AT 15 g9k JH AL 0374?4 SOgﬂ hexane-
methanol-H,0(10 : 1 : 9)¥} n—hexane, chloroform, butanol= 7|
= B33 3 79t %3] 22} n-hexane fraction 2.19 g,
424 g, chloroform fraction 0.61g, 0.9g, butanol fraction
2.62 g 11.6 g, aqueous layer 3.95g, 9.9 g= ¥tHScheme 1).

H. pylorf|| U3t &7 &3}

H. pylorizte) A7 A a2= gls] gleiA Kim 5 2
o 2 2A1513AT). Brucella broth(28 g/)2} bacto agar(2%)=
Eo|| moix Wit T horse serum(7%)ye A7I5t] T3 $o
DMSOel| ‘5% HZ 83lrZ] A55 Y $ petrd dishel] B%
t}. of71el H. pylorizt-S 2% 3 37°C, 5% CO, incubator®]]
A 347E vk & & A colonys AlGSISIt). QUL
2+ ampicilling AR-SIAT

AH3F 2(A:183.5¢,B: 2059) ’

| 4hr. 3times with 70% ethanol

Ethanol extract (A : 21g & 15g, B : 49.5g & 30g)

| Hexane-methanol-H,0(10:1:9)

} Aqueous layer
Chloroform

Chloroform fraction
(A:061g,B:099)

n-Hexanefraction
(A:2.19g, B : 4.249)

Aqueous layer ’

| Butanol

Aqueous layer

Butanol fraction
(A:3.95g,B:9.9g)

(A:262g,B:11.69)

Scheme 1 - Extraction and fractionation of Cirsium japonicum var.
nakaianum Nakai from A (the Medical Herb Garden of
Seoul National University located at Gayang-dong,
Koyang city) and B (a hillock near Dangjin, Chungnam).
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DPPHE 0|88+ &8} M8 - In vitrocl12] 274 free
radical scavenging &35 57d3}214} DPPH radical#ll A 24
< ST S ARl RS Vst 7F R HE A
g 4mi¥ A@ e g 5 o}7]of 1.5x10*M DPPH/
methanol £ 1m/= 718 & s5mis 2 &3ttt AL
A 30 WA F 520 nmel A F3 =5 =73 inhibition
ratio(%)yg thel 2ol 2ato] AHAC tiETe] F35%, A
Sample?] &4%)3 ¥ DPPH radicals 50% A|75h= 5%
(ICsE T3t W ujZ2eFEE L-ascorbic acidE AH&-3)
oI} 16
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Inhibition ratio (%)=

Reducing power — -2 A sz 2% 7+ AR F
5 200 ol 0.05M Phosphate buffer(pH 6.6) 500
potassium ferricyanide(K;Fe(CN),) 500 WS Z+zt &9-38}9
50°CAl A 204 &<t §FSAIZ] $ 10% trichloroacetic acid
(CCI,COOH) 500 W= 7188t 9] WEe-<8& 3000 rpmellA] 10
W2E A Relste] A9 500 well TF4F 500 W &5k
0.1% ferric chloride(FeCl,6H,0) 100 WE 7}ste] Hh-g-<He] &
A% S 700 nmellA] S48kt WhS-ele Fedt ) Fe?t71ke)
transformation®]l 9Jato] F=AS Yepbdt), F4% gro]l F¢
2 2o 998 el

Hydrogen peroxide scavenging — 285 %2] A5l hydro-
gen peroxide solution(40 mM in phosphate buffer pH 7.4)
0.6 me 37kt § 108 -l 230 nmellA S 4=5 5743k,
Al&2] hydrogen peroxide 45 (%) DPPH test®} 72
oz AR ST

Superoxide radical scavenging - =22 HF 55 A
el g ZAle & 7+ 7F 0.5 mA FHalA] 0.1 M Tris-HCL ¢
% 29(pH 8.5) 0.1 ml, 100 uM phenazin methosulphate 0.2 m/
o} 37 560 nmeld] S EE SAsle] o] W] FEEE S°o®
Sk Al438Fo] 500 WM nitroblue tetrazolium 0.2 m/ %! 500 uM
NADH 04 miz 7}t - 560 nmellA] S48 S35 ST ¢ &
A} 2kze]] ARSI gt txr o= AlEAl EHlE AR
sto] st o HA¥ste] Cp 9 C& 4T 7 FFEE
o Aol tidato] superoxide 4716 (%)S AFESIACH®
[(C-C)-(5-Sp)]

CCo x 100

275 (%)=
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Table I - Free radical scavenging activities of 70% ethanol extracts
and its fractions from Cirsium japonicum var. nakaianum

Nakai

A B
Material IC5y (ng/mi)
Control - -
70% Ethanol extract >160 >160
n-Hexane fraction >160 >160
Chloroform fraction 136.2 82.7
Butanol fraction 77.7 94.6
Aqueous layer >160 >160
L-Ascorbic acid <5 <5

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

A: k%9 B: &3l
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Table II - Colonization inhibiting effect by 70% ethanol extracts and
its fractions from Cirsium japonicum var. nakaianum
Nakai for H. pylori

A B
Extract Dose (ug/ml) Colonization
Control - I
70% Ethanol extract 10 ++(+) +++
50 + +
100 - -
n-Hexane fraction 10 +4+++ ++++
50 +++ +4++
100 ++ +
250 - -
Chlroform fraction 10 ++++ ++++
50 +++ +++
100 ++ ++
250 - -
Butanol fraction 10 ++++ +4+++
50 ++++ +++
100 ++ ++
250 - -
Aqueous layer 10 ++++ +H++
50 +++ ++++
100 ++ +++
250 - -
Ampicillin 100 - -

++++: colonies (over 70), +++: colonies (50~69), ++:
colonies (30~49), +: colonies (10~29), -: colonies (0~9).
A: oz 9 B: 97l

2IetM=0f| chst MIEZSM-MTT assay

A tigt F4dg BIsl] fl5ke] MTT assays 24
3t A7= Fig. 1o YeRhioleh okx¢ 9739 fraction 4%
o] W2 cell viability?] S#17F A vERA] kAR G371 o
73 & chloroform fractions> % 2]E2 0 cell viabilitys
A= As & 7 ASlTh

HCI - Ethanold| 2|8t 9| &4

o 2212121 HCI - ethanols ZATZ Folshd Aut
oA A atelsrE 9 WE|ehA] Aukiiks
o] whe} F4 1ol thet ants dopr 1z
ethanolFZE 300 mg/kg FoIA| o3} grlato] Ztz} 59,0,
353% 914 S-S BT 500 mgkg Fo oA 24zt
84.3, 55.5%% WEFSITE. oFdulzerE?] cimetidine, 150 mg/kg
& 39.3% AABISAT). o|ZH] Skxgito] BNt AT ET 5
d f1dell o] kS-S ERIskit. 979 fraction FollAl
= 2AF butanol fraction 150 mg/kg®] 61.5%% 74 -S43t
A oA a5 ERQITE g thFoESl hydrotalcite:=
200 mg/kg S5l controlell BIEl 71.2%2] <=4 A&
YERNSITE (Table TID.
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Fig. 1 - Effects of Cirsium japonicum var. nakaianum Nakai on cell viability in SNU 638 cells incubated for 24 hours with indicated
concentrations.

Table III — The effect of 70% ethanol extracts and its fractions from Cirsium japonicum var. nakaianum Nakai on HCI- ethanol-induced gastric
lesion in rats

A B
Material Dose (mg/kg) Lesion index (mm) Inhibition rate (%) Lesion index (mm) Inhibition rate (%)
Control - 90.9+9.3 - 90.9+9.3 -
70% Ethanol extract 300 37.3+8.3%* 59.0 58.8+11.56% 35.3
500 14.2+10.2%* 84.3 40.5+26.64** 55.5
n-Hexane fraction 150 48.0+5.6% 472 53.7+0.6* 40.9
Chloroform fraction 30 41.0+9.0* 54.9 47.2+6.5%* 48.0
Butanol fraction 150 37.4+8.3%* 58.8 35.0+7.8%* 61.5
Aqueous layer 200 36.2+8.0%* 60.2 50.8+11.5* 44.1
Cimetidine 150 55.1+23.3* 39.3 55.1+£23.3* 39.3
Hydrotalcite 200 26.2+6.4%* 71.2 26.2+6.4%* 71.2

The values are mean+S.D.
*P<0.01, **P<0.001 : Significantly different from the control group (n=6).
A: oFx 9 B: 34,

Indomethacin0f| 2|3t 9| Z=A AJAES B3I 500 mgkg FoIAlell= A2t 31.0, 65.5%% %
FAF FEES] WA Adel uist aoE dotRya AJulEeFE}] cimetidine 150 mg/kge] AASH GH(58.6%)9} v
indomethacin®ll &Jgt 9] &4 A& AT ki & =% @9E UERISIT ol24 dxiate] okl BTt v
ZAt J73FE 300 mgkg FoIAl 1 &4 o] 242+ 152, 50.4% el o a7} ASS RS G973 fractionel] tigh A
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&L butanol fraction 150 mgkg T Al 50.7%, aqueous
layer 200 mg/kg 14| 53.7%2] 914 A& E UERYS)
o} G214 79 2] chloroform fraction 30 mg/kg FoA]
54.5%, butanol fraction 150 mg/kg FoIA] 47.7%2] <A o
AEIE JeERNTE oA thzoHE<] hydrotalciteS controlol]
Hlal 735%2 & AAEIE e I TtHTable IV).
Indomethacin 9] <74 FEAIZ 919 BES i1
hemorrhage”} LFERd Zlol] v]gto] J73F] Foftelxe= &74do]
AAsH Zolth. = DBF= 28 s olaapt Al

], o5 E3t] ¥AJAR] indomethacinel] &5+ $]<=/def| i
aff Aol wu] SR ol IRk EAE 5T ¢ ‘E]r-

A3 butanol fraction?| Eiisl 31 AH
Reducing power — Reducing powercl|d 3% ko] 255
& SHlEs Uehllet 978919 Y S84 s s

o7 Fpo] A= A ERISHAT}. wEFA positive controlE
A3 pyrogallol 100 pg/mi 2} ascorbic acid 100 pg/miX. th=
ok} gyt thA Qlthal B 4= Qlok 73719 fraction Tl
A BEAY &3/ 299 butanol fraction?] reducing
power AT} okxg JAFIY I AT BT s &
O% gho] AAE Z1e FRISHItHTable V).

Hydrogen peroxideZ} superoxide radical®| scavenging —
Reactive oxygen species(ROS):= U240 7 Aksld] AEw A~
Wk olyzgl 9953 #¥E inducible nitric oxide synthase
(INOS)$} cyclooxygenase-2(COX-2)5 A=3hc} 202D o]ejst w.
3o As] 473 L] 70% ethanol extract®] fraction &ollA]
FEAA a3t 3 FxIAE 9749 butanol fraction®
= hydrogen peroxide(H,0,)2} superoxide(0;)2] 2755 574
stk 71 Ay 7 7] A¥elN e GERHOR Avfso] A
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Table V —Reducing power of 70% ethanol extracts and butanol
fractions from Cirsium japonicum var. nakaianum Nakai

Reducing power (Absorbance at 700 nm)
70% Ethanol extract

Conc. (ug/ml) A B
Control 0.075=0.00
6.25 0.047=0.01 0.061+0.00
12.5 0.068+0.00 0.061+0.00
25 0.075%0.00 0.068=0.01
50 0.083=0.00 0.073+0.01
100 0.092=0.00 0.101+0.01
500 0.162+0.00 0.214=0.00
1000 0.327+0.01 0.362=0.01
Conc. (ug/ml) Butanol fraction
10 0.11+0.01 0.14+0.02
20 0.13+0.02 0.15+0.04
40 0.14%0.02 0.17+0.02
80 0.16+0.01 0.17+0.00
160 0.19+0.01 0.18+0.00
320 0.29+0.00 0.33+0.01
Pyrogallol 100 1.582+0.00
Ascorbic acid 100 0.645+0.01

The values are mean=+S.D.
Aotz gl B 3.

A= & g1k}, 53] hydrogen peroxide 27152 47
]9} positive control?] ascorbic acid 320 pg/ml s =olA 242t
79.2, 83.4%%- %A}ﬂ %kw"— UrE‘rLHOi FxIrk 94734 butanol
fraction®] 9~

=

Z|o| 9|2k pH X AHRH|ZH0|| O|X= =2

73719 butanol fraction®] HHEH|, pH 4l AHEH|Eo]| 1]
= G2 Table VI YERSITE 9735 butanol fraction 150
mgkg 47 FoIA] ok FAFSE R FAEF ] 72N &
3RS 247} 37423 @ 29+0.60 % thE] 4.2+1.29) H|ws}

[‘lr o2 rﬁ

jur

Table IV - The effect of 70% ethanol extracts and its fractions from Cirsium japonicum var. nakaianum Nakai on indomethacin-induced gastric

lesion in rats

A B

Material Dose (mg/kg) Lesion index (mm) Inhibition rate (%) Lesion index (mm) Inhibition rate (%)
Control - 26.4+6.09 - 26.4+6.09 -
70% Ethanol extract 300 22.4+4.16* 15.2 13.1+2.11%* 50.4

500 18.2+8.19* 31.0 9.1+3.92%** 65.5
n-Hexane fraction 150 15.3+4.03%* 422 19.5+4.65* 26.1
Chloroform fraction 30 23.2+8.64* 12.0 12.0+£5.35%** 54.5
Butanol fraction 150 13.0£6.60%*** 50.7 13.8+5.93** 47.7
Aqueous layer 200 12.2+4.49%** 53.7 18.6+6.27** 29.5
Cimetidine 150 10.9+3.00%** 58.6 10.9+3.00%** 58.6
Hydrotalcite 200 7.0+3.37%%* 73.5 7.0+£3.37%** 73.5

The values are mean+S.D.

*P<0.05, **P<0.01, ***P<0.001: Significantly different from the control group (n=6).

A: k%9 B: &3l
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Table VI - Hydrogen peroxide and superoxide radical scavenging
activities of Cirsium japonicum var. nakaianum Nakai
butanol fractions from Dangjin

Hydrogen peroxide scavenging (%)

Conc. (ug/mi) Butanol fraction Ascorbic acid
80 17.1+0.33 51.8+0.38
160 43.4+0.32 66.0+0.43
320 79.2+0.16 83.4+0.06

Superoxide radical scavenging (%)

10 23.0+4.20 24.6+7.54
20 23.7+1.98 26.0+2.60
40 23.0+£4.82 31.4+10.05
80 26.0+£4.78 39.4+4.76
160 26.6+12.88 57.8+4.54
320 33.1+0.99 82.3+5.76

The values are mean+S.D.

Table VII - The effect of butanol fraction from Cirsium japonicum
var. nakaianum Nakai on gastric secretion in pylorus-

ligated rats
Total acid
. Dose Volume

Material pH output

(mg/kg) (ml) (mEq/4 hrs)
Control - 42+1.2 1.3+0.8 0.38%0.16
Butanol fraction (A) 150 3.7+2.3 1.2+0.6 0.30+0.20
Butanol fraction (B) 150 2.9+0.6* 1.0+0.2  0.37+0.25
Cimetidine 150 1.7+£0.5%** 3.5+0.8%* 0.22+0.13*
The values are mean+S.D.
*P<0.05, **P<0.01, ***P<0.001: Significantly different from

the control group (n=6).
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Table VIII - The effect of butanol fraction from Cirsium japonicum
var. nakaianum Nakai on absolute ethanol induced
gastric lesion in rats

Material Dose (mg/ml) Alcian blue (ug/ml)
Control - 291.58+15.51
Butanol fraction (A) 150 274.61+39.14
Butanol fraction (B) 150 290.33+48.52
Sucralfate 375 191.77+34.64*

The values are mean=S.D.
*P<0.01: Significantly different from the control group (n=6).
A: oFx ¢ B: 2.
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Fig. 2 — Absolute ethanol-induced gastritis.
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