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Abstract — In the present study, effects of essential oils isolated from various plants have been evaluated on lipopolysac-
charide (LPS)-induced release of nitric oxide (NO), prostaglandin E ,(PGE,) and tumor necrosis factor-o (TNF-o) by the
macrophage RAW 264.7 cells. Among the tested essential oils, essential oil of Ligularia fischeri var. spiciformis (LF-oil) sig-
nificantly inhibited the LPS-induced generation of NO, PGE , and TNF-o in Raw 264.7 cells. Consistent with these obser-
vations, the expression of inducible NO synthase (INOS) and cyclooxygenase (COX)-2 enzyme was inhibited by LF-oil in
a concentration-dependent manner. Thus, this study suggests that inhibition of release of iNOS, COX-2 expression, and
TNF-a by the essential oil of Ligularia fischer may be one of the mechanisms responsible for the anti-inflammatory effects

of this medicinal plant.
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RPMI 1640 medium, fetal bovine serum (FBS), penicillin,
streptomycin< Life Technologies Inc.(Grand Island, NY)°ll 4|
T439 ). 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-tertazo-
lium bromide(MTT), dimethyl sulfoxide(DMSO), sulfanilamide,
aprotinin, leupeptin, phenylmethylsulfonylfluride, dithiothreitol,
NG-mono-methy]-arginjne(NMA), E. coli lipopolysaccaride (LPS)
¥+ Sigma Chemical Co.(MO, US.A)IA T35 2, COX-
29} iINOS monoclonal antibodies & peroxidase conjugated
secondary antibody:= Santa Cruz Biotechnology(CA, U.S.A.)
oA sttt 18] 1 prostaglandin E,Z 8-S ¢ kite
R&D systems(MN, U.S.A )M F43iict.
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Murine macrophage Raw 264.7 A|¥+= 10% FBS 2 penicillin
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0.1% Nonidet P-40, 1 mM phenylmethylsulfonyl fluoride, 0.5
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% chemiluminescence® #3133 ct.
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Fig. 1- Evaluation of nitrite production by RAW 264.7 cells
stimulated for 24 h with LPS alone or in combination with
increasing concentrations (0.2-0.5-1 ug/ml) of the essential
oil of Ligularia fischeri var. spiciformis. The values are the
means of at least 3 determinations * S.D. *p<0.05,
*¥*¥p<0.001 vs. LPS-treated group.
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Fig. 2 - Effect of the essential oil of Ligularia fischeri var. spiciformis
on PGE, production by LPS-induced RAW 264.7 macrophage
for 24 h. The values are means of 3 determinations * S.D.
*p<0.05, **p<0.01, ***p<0.001 vs. LPS-treated group.
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Fig. 3 — Effect of the essential oil of Ligularia fischeri var. spiciformis
on LPS-induced TNF-a production by RAW 264.7 cells.
Cells were incubated with LPS for 24 hr. The values,
expressed as ng of TNF-o, are means of 3 determinations
+ S.D. *p<0.05 vs. LPS-treated group.

Al (16£2.0 ng/mield 12+0.3 ng/mlC =) 7 k= AL &
QIgk &= QISItH(Fig. 3).
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Fig. 4 — Modulation by the essential oil of Ligularia fischeri var
spiciformis of LPS-induced iNOS expression in RAW 264.7
cells. Lysates were prepared from control or 24 h-LPS (1
pg/ml) stimulated cells alone or in combination with
increasing concentrations (0.2-0.5-1 pg/ml) of the essential
oll of Ligularia fischeri var. spiciformis. All lanes contained
50 g of total proteins. A representative immunoblot from
three separate experiments is shown.
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Fig, 5 —Modulation by the essential oil of Ligularia fischeri var.
spiciformis of LPS-induced COX-2 expression in RAW
264.7 cells. Lysates were prepared from control or 24 h-
LPS (1 ug/ml) stimulated cells alone or in combination with
increasing concentrations (0.2-0.5-1 ug/ml) of the essential
oil of Ligularia fischeri var. spiciformis. All lanes contained
50 ug of total proteins. A representative immunoblot frotit
three separate experiments is shown.
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