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Abstract

The purpose of this study was to determine nitrite scavenging activity and the anti-inflammatory effect of Cirsium
setidens (C. setidens), which is perennial herb belonging to the Compositae family that is found mainly in Gangwon
province, Korea. We studied nitrite scavenging ability, cell viability, nitric oxide production, and inflammatory-related
gene expression in lipopolysaccharide (LPS)-treated RAW 264.7 macrophages. Our results indicated that C. setidens
extract increased the nitrite scavenging ability in a dose-dependent manner. In order to determine the cytotoxicity
and the concentration range of C. sefidens extract suitable for treating RAW 264.7 cells, the XTT assay was performed.
C. setidens extract did not have any cytotoxic effect at contractions of 50, 100 and 200 pg/mL and the absorbance
values were 103.30+9.61, 99,98+12.99 and 101.15+11.49%, respectively. Also, C. sefidens extract decreased the
nitric oxide production of RAW 264.7 cells in a dose-pendent manner. In order to determine whether C. setidens
extract inhibits inflammation-related factors, such as COX-2, iNOS, IL-6 and TNF-a. In RAW 264.7 cells treated
with C. setidens extract, COX-2, iNOS, IL-6 and TNF-a levels were decreased to 55, 84, 83 and 77%, respectively.
Based on these results, C. setidens was revealed to have anti-inflammatory effect to be potentially material in functional

food.
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o] WS 2 4 Sk wekk, NO Aike] Ael= &<
ZA Ee Fe2 EHo|7Z|E= 3lt}5,6). Nitric oxide

synthase(NOS)9l = neuronla NOS®mNOS), endothelial
NOS(eNOS), inducible NOS(NOS) A 7}#]7} Z) g},
nNOS ¢t eNOSE Al Well &7 SASHAITE, iINOS= 2+
A A A LPS, cytokines % Hle| 2|0} Z4 2 AT
wEE e Aol EEe] 5 NOS F 7MY B2 4
NOE A/ 3HtH(7,8). Cyclooxygenase(COX)+E arachidonic
acidE ©]-8-3l°] prostaglandins= A/Jst= 42 COX-1
I} COX2 7 7K 2 EAlatH, vhekgh Aol 242 o &
Wy P =S Jehdth COX-12 3744l A7) 5l A
AT, COX-2E AEHHS FHollA] 2 ddo] @
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Dulbecco’s modified Eagle’s medium (DMEM), penicillin-
streptomycin (P/S), fetal bovine serum (FBS), trypsin-EDTA
2 phosphate-buffered saline (PBS)= Gibco (Gaithersburg,
MD, USA)ZH-E T4 3ste] A}-8-3131 T}, Dimethyl sulfoxide
(DMSO)+= Junsei Chemical (Tokyo, Japan)ol| A % &Foq
Ape-algiey.
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oA Al A7 %L Kato 5(18)9] WS WEsle] =4
slath 2% 1 mLol NaNO, €9 1 mL< 7}sta 0.
M HCIE 7}8lo] pHE 122 243 & DWRE E32 10
mLZ Y & 37Tl A 1A17F REGAI T vHg- | mL&
Z3le] 2% acetic acid 5 mL, Griess 2] 2¥(1% sulfanilic acid
: 1% naphthylamine=1:1) 0.4 mL& 7}ste] 2 £33 &
A2eA 15 B BEEA17]3L 520 nmellA] S EE S5
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RAW 264.7 th2] 4 = American Type Culture Collection
(ATCC, Rockwille, MD, USA)ll A T+iste] A&l ALg-sf
%At 10% FBS, 1% P/S7} &l DMEM HjA| |4 CO,
incubator (MCO-20AIC, Sanyo, Osaka, Japan) (37C, 5%
COy)ellA] v Fs]o] 7t Adel AL-g-atd

MEZE=S4EIt

RAW 264.7 thA| ol the 1 FAH T2 A=E
=4%7l= Kim (199 el wel XTT{2,3-bis
(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-carbox
anilide innersalt} assay kitE ©]-&3to] Sttt A2 E
1x10° celymLZ 96 well platel] ¥5-3l1 18P AF F=
55 (50, 100, 200 pg/ml)E 2] 3 24A|7F wlFA|
71 & XTT Al ¢S A 718 & CO, incubator (MCO-20AIC,
Sanyo, Osaka, Japan) || 4A]7} WE-8-A]A microplate reader
(Spectramax i3, Molecular Devices, Sunnyvale, CA, USA)&
AR 450, 690 nmoll A F8% s SAgske] ke i
T 05 Aoz ALtetsith

Cell Vlablhty(%)= (AExpe’rime’nt/ACont'r'ol) < 100 (%)

Nitirc Oxide (NO) dAMs Ty}

NO A4 H7F= Bae 50)2] WHS F38k] =38}
Aot Al kel NO &2 sodium nitrite(NaNO,) 2
EFHAE T8 Akl AHEth A EZE 110 cell/mL
2 96 well plateol] 331 0.1 pg/mL LPS7} 371 wjj=] o]
1 uM indomethacin?} F=4 13 J7F FEE(50, 100,
200 pg/mL)< 2tk A3k & 37T, 5% CO, incubator
(MCO-20AIC, Sanyo, Osaka, Japan)ell 4] 2441} ujj @A 71
Z wok 100 LLE THE 96 well plateol] 3! ¥ Griess
reagents (0.1% NEDHC (N-1-(naphthyl)-ethylene diamide;
sulfanilanide in 5% H;PO,) 100 LS &A1 31 vjFH v}t
HolE T A2oA 1087 THSAIA 550 nmoll A SF =S
ekl

RT-PCR &4
A EZ 1x10° cell/mLZ 100 pi dishol] #53}aL 0.1 pg/mL

Table 1. Primer sequences for RT-PCR analysis.

o] Lipopolysaccharide (LPS)7} 7} uwix]o] 1 uM
indomethacin, 40 mM 5-Aminoimidazole-4-carboxamide
ribonucleotide (AICAR), F5=%¥ 121947 FZE(50,
100, 200 pg/mL)< 747t *|2]3k F 37°C, 5% CO, incubator
(MCO-20AIC, Sanyo, Osaka, Japan)©l| A 24417} vl 9FA] 7
th. 2 % PBSE 23] Al# ¥ TRIzolTM Reagent 1 mL 3715}
o] harvest & RNA F& %5, GAAI=% 3 A(reverse
transcriptase) & ©]-8-5}4 complementary DNA(cDNA)E Tt
E1 A H cDNAS} primer® RT-PCR (C1000™ Thermal
Cycler, Bio-Rad, Foster City, CA, USA)& ©]-&3lo] 42}
o] By P& =43l RT-PCR 2HEL 2% &3
(agarose) Ao 7|9 F UVelA TZE DNA bandS
Carestream MI SE 3= 13 (Carestream Health Inc.,
Rochester, NY, USA)Z ©]-8-5}°] band intensity = %] 3}5
o YepATh A&l AF8-gF primer sequence= Table 17}
Edg=

EAIX2

olditd &A%T 5%, XTT assay, NO A5 H71,
RT-PCR< SAS version 9.4 (SAS institute Inc., Cary, NC,
USA)= ol&3ste] A8t frold £42 one-way
ANOVA A< AAlste] folid< p<0.05 FollA 174
s

oM A5 &H
oba At AA% 2L Griess A2k sulfanilamide £}

N-1-naphylethylenediamine dihydrochloride”} NO,<} HF-&-
3t azo SI3HES P HEH, ©] azo SRHES] 5
TE Yot WHolth aydAF] FEES o] &3k
oAt TS 4% A Ao Fg 13 2t}
xTo 2 AH8-3F BHAS 7% 6.25, 12.5, 25 mg/mL9]
FZolA 4227, 71.92, 81.04%2] s UERN o] F= #2
Aoz hAFel F7she Ag el 4= gtk 1Yy
BF FEE T3 vVIRZ 625, 125, 25 mgmlLe] F=
oAl 21.17, 49.58, 68.33%2] #h& UERo] o 2w}

) Sequences
Primers
Forward Reverse

B-actin ATGGATGACGATATCGCTGC GCTGGAAGGTGGACAGTGAG

iNOS CCCTTCCGAAGTTTCTGGCAGCAGC GGCTGTCAGAGCCTCGTGGCTTTGG
COX-2 CACTACATCCTGACCCACTT ATGCTCCTGCTTGAGTATGT
TNF-a TTGACCTCAGCGCTGAGTTG CCTGTAGCCCACGTCGTAGC

IL-6 GTACTCCAGAAGACCAGAGG TGCTGGTGACAACCACGGCC
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Fig. 1. Nitrite scavenging ability of C. setidens extract and BHA.
BHA:Butylated hydroxyanisole. i
Each value represents mean + SD (n=3). ** Means with different letters are significantly
different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Effects of C setidens extract on cell viability of RAW 264.7
cells.

Cell viability was measured by XTT assay. Cells were treated with 50-200 pg/mL
of C setidens extract for 24 h.

Each value represents meantSD (n=3). ™ Means with different letters are significantly
different at p<0.05 by Duncan’s multiple range test.
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NO A5 #H7= A AZe] A= nitrate(NO5)
o} nitriteNO,) 2] B FEE ST F o™ ©|F Griess
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reaction= %Oﬂ glgit), A S G4 E o] 88t NOy
£ NO, 2 2] A]7)3L Griess A9k ©]-8-3F walgb-g.o 2
NO, < %E% =338 4= Qlth22). LPSE o] &3l AF=+2
& RAW 264.7 2 A Zol| A 9] 1P AF FZE2] NO

As AP A Fig 39 2k AlERt vt Aol
A NO9| FEE 5.17+0.13 iIMZ w9~ @A S3¢] =3,
LPSYH 2 2] 3k Aol -] NO2| FE+ 71.45+1.67 1M
2 BAFCE fxaT fods Bolw F7Hek
Aoz o2 2291 indomethacin 1 M-S 2] 8+ 2] 7
47.26+4.22 YMZ NO Y/ #Fo] LPSTF A 2| gt o H] 3
wol 7hagh Ag R1E 4 Atk 50, 100, 200 pg/mL
TR nHPAH FEES HUI AP T4 NO F
= 7247} 65.01+1.52 1M, 58.33+1.29 M, 51.74+2.58 1M
2 34 Ho] = FoH o2 NO Aol dAHE A
BH1E 4= 9lATh Soe 5(23)2] ATellAlE NOZF -9
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Fig. 3. Effect of C. setidens extract on LPS-Induced NO production
in RAW 264.7 Cells.

IN:indomethacin.

The cells were treated with 1 pM indomethacin, 50-200 pg/mL of C setidens extract
and 0.1 pg/mL LPS for 24 h. The amounts of NO were determined by Griess assay.
Each value represents mean+SD (n=3). ' Means with different letters are significantly
different at p<0.05 by Duncan’s multiple range test.
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Fig. 4. C. setidens inhibits the mRNA expression of mﬂammatory mediators in RAW 264.7 cells.

IN:indomethacin, AIC:AICAR.

The cells were treated with 1 pM indomethacin, 40 mM AICAR, 100 ug/mL of C setidens extract and 0.1 pg/mL LPS for 24 h. The mRNA expression of (A) COX-2,
(B) iNOS, (C) IL-6, (D) TNF-a was measured by polymerase chain reaction. Expression levels were densitometrically quantified with normalization to the control.

Each value represents meantSD (n=3). *

¢ Means ‘with different letters are significantly different at p<0.05 by Duncan’s multiple range test.
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