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A Nitric Oxide Synthesis Inhibitor from the Roots of
Gentiana scabra in RAW 264.7 Cells
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College of Pharmacy, Wonkwang University, Iksan 570-749, Korea

Abstract - Bioassay-guided fractionation of a H,O extract of the roots of Gentiana
scabra has furnished 5-(hydroxymethyl)-2-furfural (1) as an inhibitory com-
pound for nitric oxide (NO) production in murine macrophage RAW 264.7 cells
stimulated with interferon—y plus lipopolysaccharide. Compound 1 showed the
moderate inhibition of NO production with ICs, value of 803 pM.
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(WP No. 307)2 93w oFeog Atx sl
o ®#¥o] gt} Column chromatography$
24 & silica gel(70-230 mesh, Merck)& AH&
st e, TLC plate= Kieselgel 60 Fys, plate
(0.2 mm, Merck)& AH&-3Ith. murine rlFN-
v Genzyme (Munchen, Germany), LPS
(from Escherichia coli), N-(1-naphthyl)-ethyl-
enediamine dihydrochloride, sodium ni-
trite, sulfanilamide= Sigma (St. Louis,
MO), L-arginine (84 mg/)& &#3k= Dul-
becco’s modified Eagle’s minimal essential
medium(DMEM), fetal bovine serum (FBS)
2 7je} 2| YA %2 Life Technologies2FE
T798teh. 'H-, ®C-NMR spectrum< JEOL
EX-400 spectrometer& A3t} 273 319t

RAW 264.7 cells®| H{2F—Murine macro-
phage RAW 264.7 cells= 10% heat-inac-
tivated FBS, penicillin G (100 [U/m)), strep-
tomycin (100 pg/ml), L-glutamine (2 mM)<
Z§3 DMEM s g2 A8-3te] o] wat
Fstact.?

NitriteSE2l EF-AE el 3lojx NOS
A4 microplate assay Wd%2 o] &3 ni-
trite2A 3RS, &, LY F 100 ulE 33t
2 7)o %2 Griess A% (1% sulfanilam-
ide/0.1% N-(1-naphthyl)-ethylenediamine
dihydrochloride/2.5% H;PO) S ¥31 A-2A
10%7F %A% o Titertek Multiskan(Flow
Laboretories, Australia)< ©]-83t4 540 nmol
A F3=8 2339t NO,; & sodium nitrite
£ EFoE FAson, &t A= 5-8uMe
NO, < 363t cell-free MRl EFEXF o]
43t B

RAW 264.7 cells9| viability £8 - RAW 264.
7 cellsE 48413t w3l N EAMEE S methyl-
thiazol-2-yl-2,5-diphenyl tetrazolium bro-
mide (MTT) Al¢kE ©]-83to] A|22 RAW 264.7
cellsol thg AEEHE Hrisi o, 1 4y
o]Ael =& 1At

FE Y B -dx AHS 82 1.2kgE /S
2 100ToA 2717 &8 F 2A)d o FH3}] ).
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n-BuOH 714-%(54 g)¢t & 71858 2t n-
BuOH 713+ #<ts&sta o| & CHCL 60%
44 MeOHZ £33t} €4S vehd CHCLE
¥ (16.3 g)& silica gel column chromato-
graphy(CHCI;-MeOH, 40:1-20:1-9:1-4:1)&
Algste] TLCY ¥l met 4719 B8z v
A}, o] olgd AEF 2(3.7 g)ell et
silica gel column chromatography((CHCls-
EtOAc, 40:1-9:1-1:1) ¥ (CHCls-acetone, 12:
1-4:1-1:1))& W8 A8t 318HE 1 (370 mg)
< QA

g 1-34 22, A (MeOH) 220, 276
nm: 'H-NMR(400 MHz, CDCly) &: 9.43(1H, s,
CHO), 7.15(1H, d, J=3.4 Hz, H-3), 6.42(1H,
d, J=3.4 Hz, H-4), 4.59(2H, s, CH,OH), 4.20
(1H, brs, CH,OH): ®C-NMR(100 MHz, CDCls)
8: 177.97(CHO), 161.33(C-2), 152.16(C-5),
123.69(C-3), 110.08(C-4), 57.31(CH,0OH).
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BC-NMR spectral data® BAY 2 2FZ
(Sigma)9] spectral data$} ¥lmale] UX|aHL
22 IFE 18 5-(hydroxymethyl)-2-furfu-
ral2 33,

RAW 264.7 cells& w9 Zx IFN-y(5U/
mD$ LPS(10 ng/ml)& 3H3he widd FolA
wjokstar, of7lel 31EHE 1< 10-100 pg/mle] &
=2 A3 g wdd Fo2 dEse NO9 &
£ Griess®8? (nitrite)ol =&t 2339t} (Fig.
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Fig. 1. Effects of 5-(hydroxymethyl)-2-furfural(1)
and N°MMA on NO production by IFN-y plus
LPS-activated RAW 264.7 cells. RAW 264.7 cells
(1x106 per well plate) were incubated with or
without IFN-y(5 U/ml plus LPS(10 ng/ml) for 24
h in the presence or absence of compound 1
and N°MMA at indicated doses. The amount of
NO released by cells was measured by the
method of Griess (nitrite). Data are means+SE
of three independent experiments.

D. 33E 12 [FN-v¢ LPSE #4347 mu-
rine macrophage 264.7 cells9lX % ¢ &2 o
Z NO9 A4E AT ¢ F Ao, NOg
A& 50% Adshe BE(ICHA)E 803 uMelY
o ole ¥ dEFERA AMEE INOS A Al
N%monomethyl-L-arginine (N°MMA: [Cs=
40 pM)ell Hlst] e 4S Jehidnt =3,
MTT assayE ©]&3l 31gE 19 RAW 264.7
cellsell g ME=HE AESAT (Fig. 2). 33
= 12 NO 4L AFA7IE v& |9 Yolide
AZEAZE JehiA] gdgtenz NO A4 Asfe
MEZAC 71084 e Aoz YAEAn
49 F4E<Q gentiopicroside’} carra-
geenin® 2 FEAIZ & F £ 2EA P glof
A FdF A3E vehidttn 2asHgio ' 2 4
£ B8t NO A4 AsEd= #7392 5-(thy-
droxymethyD-2-furfural =3 &4 ddZ &
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Fig. 2. The viability of RAW 264.7 cells in the
presence or absence of 5-(hydroxymethyD)-2-
furfural(1). RAW 264.7 cells (1x 10° per well plate)
were incubated with or without IFN—y(5 U/ml)
plus LPS(10 ng/ml) for 24 h in the presence or
absence of compound 1 and N°MMA at in-
dicated doses. Cell viability was measured by
MTT assay. Data are means are means*=SE of
three independent experiments.
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