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Inhibitory Effect of Angelica gigas Nakai Extract on Nitric
Oxide Production in RAW 264.7 Cells

Mi-young Jeongl, Hi-joon Park’, Jec-haeng Jeong3, Jin-young Kim',

Jun-mo Kangl’z, Na-kyeong Lee', Sabina Lim"
'"WHO Collaborating Center for Traditional Medicine, East—West Medical Research Institute
2Kyunghee University, Department of Meridian and Acupuncture, College of Eastern Medicine

3kyunghee University, Jeong Jeehaeng Rhythmcare Co. Ltd

Objective : The Angelica gigas Nakai ethanol extract (AGE) was investigated to compare nitric oxide (NO)
production and NF-kB activity from RAW 264.7 cells, since NO and nuclear factor-kB (NF-kB) have been shown
to be factors implicated in inflammatory disease.

Method : AGE was prepared by extracting medicinal hetb with 70% (v/v) ethanol solution. We investigated
production of nitric oxide (NO) and inducible nitric oxide synthase (iINOS) gene expression by ARE in
LPS-stimulated RAW 264.7 macrophage cells. We also investigated inhibition of LPS-induced activation of NF-xB
on western blot.

Result : LPS-induced RAW 264.7 cells increased NO production and iNOS expression. Upon treatment with AGE,
nitrite production was significantly inhibited in a concentration-dependent manner compared to the untreated control.
AGE inhibited this LPS-induced iNOS mRNA and protein in a dose-dependent manner. AGE markedly inhibited the
expression of iNOS mRNA and protein at a concentration of 100 pg/ml. LPS-induced RAW 264.7 cells with AGE
blocked inhibitory factor-kBa degradation.

Conclusion :This study shows that AGE seems to attenuate inflammation through inhibition of NO production and
iNOS expression by blockade of NF-kB activation in LPS-stimulated RAW 264.7 cells.

Key Words : Angelica gigas Nakai, RAW 2647 cells, inflammation, nitric oxide, nuclear factor kB
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Murine Macrophage cell line)] RAW 264,74
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GibcoBRL, USA)¥} 1% antibiotics/antimycotics
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D and 100 pg/ml of strptomycin)7} T
Dulbecco's modified Eagle's medium (DMEM,
GibcoBRL, USA) HWiAE o]&std 37T, 5%
CO2 #27]A HiFatih

FEH gL FE2E] A gz 4E
&2 3-(4,5-dimethylthiazol-1)-

5-(3-caroboxymeth-oxyphenyl)-2H-tetrazolium,
oz EAHS. o
assayt mitochodrial dehydrogenasesel] <]3}<]
MTS7} formazan 2 HEEE Ad <3l
1x104 cellsZ 96well plateol] i3t M Eol] FZ
& 5EUE AX Ak 48A7 wjF F, Cell
Proliferation Assay (Promega, Madison, WI, U.S.A)
L& H7lsta, 4A7F ¥ micro-ELISA readerE
o]-8-31 490nmol|A] O.D. #& A3k

inner salt (MTS) assay

4, NO productione| =H

NO9 &t g W nitrite =& Griess
Reagent System (Promega, co., USA)& ©]-&-3}
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9 3282 AAYstn 302F LPS 1 pgmlE
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QAN Balste] A2l e Adlo] ALL3IAT) Bk

o =

A 50 plF} #E ¥ Griess Reagent [1%

sulfanilaminde in 5% phosphoric acid, 0.1%
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o3, 1087 A2l HXA]Z1F, micro-ELISA
reader2 570 mmollA FIEEE =339 0.1
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5. RT—PCR
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AAENN Aekd O] B s IR 2389 AET @17)

Hz Aelste] 308 wjgdt

S g/ml) @7}0}04 16217t v Faksd
H) 9t ¥ Trizol-reagent (Invirogen)E ©]-8-3}
RNAEZ Ealstich. #2138 RNAY]A reverse
transcription-polymerase chain reaction (RT-PCR)
S F33la] cDNAEZ 43k, cDNAE 53}
ek AFEE primere o3 2t} INOS;'5-TGG
GAA TGG AGA CTG TCC CAG-3' (forward),
'5-GGG ATC TGA ATG TGA TGT TIG-3'
(reverse): 306bp, B-actin; 'S-TGT GAT GGT
GGG AAT GGG TCA G-3' (froward), 'S-TTT
GAT GTC ACG CAC GAT TTC C-3' (reverse);
514bp. ZZ3F PCR AHEL ethidium bromide”}
E?&% 1% agarose2 71953t &3t

6. Western blot

100 mm culture dishell A ES wjdet
A2 F29& FEZ Aeste 308 H)
3+ &, LPS (1 ugmhE H7lste 24A13F uf<F
stk wgde AAST PBSE AHT Ha,
lysis buffer [50 mM Tris pH 8.0, 150 mM NaCl,
0.02% sodium azide, 0.2% SDS, 1 mM PMFS,
10 uplV/ml aprotinin, 1% Nonidet P-40 (Sigma
Chemical Co., St. Louts, MO, USA), 10 mM
NaF, 0.5 mM EDTA, 0.1 mM EGTA and 0.5%
sodium deoxycholate]E ¥ 1L cell scraper® #°]

Z & microtubeE A EE SATH 3087 3
7@%1?5} 3, 4T 14,000rpmollA] 2083 FAE
3t AZ=d-S 2L microtubeZ %7, Bio-Rad
protein assay reagent(Bio-Rad, Hercules, CA)E
o] g-3te] TlA Fget §, AP ARSI
gl A B2 30 gl & 3t 12% SDS poly-
acrylamide gelol A 140vZ 1A17HE<t A719 S
8} 1L, nitrocellulose membrane (Hybond ECL,
Amersham Pharmacia Biotech Inc., Piscataway, NJ,
USA)oI A 1A]2+5<t transferdt$i ©F. membrane-S
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G-horseradish peroxidase (Santa Cruz Biotechnology,
CA, USA)E 931 IA7HE<E w8 AIZTh protein
bandE B3| $1510d, enhanced chemiluminescence
detection system (ECL) (Amersham Pharmacia
Biotech, USA)S AHE-3H91th

7. 7

RE UL ek £ £F LA (Mean +
standard error) WERNS2 1, oneway - ANOVA
2 =4 A% 3 5 Newman-Keuls ¥'H-2 A5
of ARE BASIATh feFE p < 0.05 °lakdd
A& fosittn BgsiAch

Z o

1. RAW264.7 MZo| M=o n|X|= F&

WA ZAA FFH NS FZE(AGE) S
FEHE AEE e AE YEEE Fig 1
o Yehiich 2 A3 AGEZ} 100 pg/mld w7}
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2 3l thFig. 1).

AE &L
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AGE7} LPSZ @4 sd t2H ZellA NO A
ol HlAe dFE golBr] 98t AGE ¥&
Z 20, 50, 100 pgmlZ 3] NOE =33t
(Fig. 2). LPSel oJ3 &43td tiAAxE dx
o vls] 9ouie] NOE AdstRth 7]
AGEE FEHE AA&%S W, =7t 3718
F2 foA QA nitrited] S AABHE AL
2 Jehdth 3 AGE 100 pgmlE X292
i foAdel A 73%2) NOAA S AT

3. RAW264.7 M= 2| iINOS mRNA gr3iol| o]x|

%80 NO9 S AAA
7N1A& Goli 7] 98] LPSE E4d3t A7)
A A Zol| A 9] iINOS2] WS mRNA levelollA]
golsle] Bkt LPSE #A3) A7l diAAE

oA AGEE 20, 50, 100 pg/ml2 3dtod 2|3k

100 200
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Fig. 1. Dose response of AGE on the proliferation of RAW 264.7 macrophage cells. RAW 264.7 cells were cultured
with several concentrations of AGE for 48 h. Results are expressed as mean * S.D. in triplicate cultures.
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analysisE ©]§3ld A EAU 2 iNOS Tz o]
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FEEY GAER (419)

HEES AT LPSE AelskA] &2 Al
M INOSS ©fa o] vehiA] g2 vt
W, LPSo olste] A A Lol iNOS A
% AV vEE]aLu% AGE9Y €&7t S48

& INOS9| Wo| ZAiske Zog UEyth
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2ol JA A} (Fig. 4).
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o 1 o] s}l INOSHHAE NF-xB7} B

ol LA ok wetx Lpsel oM &3t

(o]
LSy

o m[o

*ok ok
+ok ok
* KK
0 20 50 100
- + + +
+ + + +

Fig. 2. Effect of AGE on NO production in LPS-stimulated BAW 264.7 macrophage cells. RAW 264.7 cells were
incubated with or without lipopolysaccharide (LPS; 1 pg/ml) for 24 h in the presence or absence of AGE
at indicated doses. The amount of NO released by cells was measured by the method of griess. Data are
means + S.D. of three independent experiments. Star maker on the top of the line indicated a significant

difference (p < 0.09).

< INOS

<= p-actin
+ + LPS(1 ig/ml)
50 100 AGE(ug/ml)

Fig. 3. The effects of AGE on the INOS mRNA level in LPS-stimulated RAW 264.7 macrophage cells. RAW 264.7
cells were pretreated with various concentrations of AGE for 30 min before incubation with LPS (1 pg/ml)
for 14 h. Total RNAs were isolated and INOS mRNA expression was determined by RT-PCR.

159



(420) HEFIIA A28A A2E (2007 64)

€ iNos7t Bl Q3 dAEE 1A S 8l
8l312} Western blot analysisZ  ©]-83} NF-«kB
g4g 2/ LPSE 243 A7 ti2] AL
oA AGEEZ 100 pg/mlZ 3t A &, 102
o IxB ©HA wyel WgE AWET
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TR 950 98 Wik A

7} s e AU Helo] s T FokA
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o vk @ol 3 Hlae] Fska ol AT
EREEE )
HEFE AT Seke ARA Welolw, 2
Ash FTYAL P HEHT Uk wEE
FoAon YA IRAZL vigHAT, B
AgRAL e F2YAS) tadh),
Aol @ 129 ATE AvRw, el
FE2e A AYTAN S92 NP L RS
| o9 84 i 9% A7 2, FYT
54 3PHoE s AAVAIE
AT, wiEel F2E% FAYEe A2
1o thsle] $5AS AN FRYY &
7 A, Fash i % ARzE Y
Aol 22Be vheas) AFEE AR,
FagAe AAALe 34, WY 9% $ERY
o4 AFE ¥ ozt YPABE B,

f of

2

oo b

< iNOS

< f-actin
+ + LPS(1 g/ml)
50 100 AGE(ug/ml)

Fig. 4. The effects of AGE on the iINOS protein expression in LPS-stimulated RAW 2647 cells. The level of INOS
protein was monitored 24 h after treatment of cells with LPS (1 ug/ml), with or without AGE. Cell lysates
were then prepared and subjected to immunoblotting using an antibody specific for murine iNOS.

< 14Ba

< p-actin

+ LPS(1 zg/ml)
+ AGE(100g/ml)

Fig. 5. Inhibition of LPS-inducible NF-xB activation and IkBa degradation by AGE (100 pg/ml) in RAW 264.7 cells.
RAW 264.7 cells were pretreated with AGE for 30 min before stimulation with LPS (1 pg/ml) for 10 min.
The protein levels of IxBa and B-actin in cellular extracts was determined by a Westemn blot analysis.
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