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Oregonin Inhibits
Lipopolysaccharide-Induced INOS Gene
and NO Expression in Macrophages and

Microglia

Feng-Ming Ho

Tao-Yuan General Hospital

ABSTRACT

Oregonin isolated from Alnus formosana is a diarylheptanoid derivative,
which appears to have antioxidative and anti-inflammatory activities. In this study,
our data demonstrated inhibitory actions of oregonin on the LPS-induced iNOS
protein in RAW264.7 macrophages and BV-2 microglial cells. We also suggested
that HO-1 induction by oregonin might contribute to this action.

In this study, we examined the effects of oregonin on LPS stimulated iNOS
gene expression in murine RAW?264.7 macrophages and BV-2 microglia.

Dulbecco’s modified Eagle’s medium (DMEM) with high glucose, FBS,
penicillin, and streptomycin were obtained from Life Technologies. Rabbit
polyclonal antibodies for B-actin, iNOS and HO-1, and protein A/G agarose beads
were purchased from Santa Cruz Biotechnology (Santa Cruz, CA, U.S.A.).

The methaolic extract of the dry powder of leaves of A. formosana Burk
(Betulaceae) (4.1 kg) was divided into fractions soluble in hexane, chloroform,
n-butanol (293 g) and water by liquid—liquid partitioning.

Murine RAW264.7 macrophages and BV-2 microglia were grown at 37°C in
5% CO, using DMEM as the culture medium. DMEM was supplemented with 10%
FBS, 100U/ mlpenicillin, and 100 pg/mL streptomycin. In most conditions for NO
measurement and iNOS protein assay, cells were 30 min pretreated with 10—-100
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uM oregonin, followed by 0.1 pg/mL (in BV-2) or 1 pg/mL (in RAW264.7) LPS
for 24 h, unless otherwise indicated.

Nitrite production, as an assay of NO release, was measured. Accumulation of
nitrite in the medium was determined by a colorimetric assay with Griess reagent.
Nitrite concentrations were determined by comparison with the ODS550 using
standard solutions of sodium nitrite prepared in cell culture medium. Each
experiment was performed in duplicate and repeated at least three times.

After incubation with agents, cells were washed twice in icecold PBS and then
solubilized in buffer. Samples of equal amounts of protein (80 mg) were separated
through 8-12% SDS-polyacrylamide gels. After electrophoresis, proteins were
transferred to nitrocellulose paper by semidry electrophoretic transfer. Membranes
were blocked in TBS containing 0.1% Tween 20 (TBST) and 5% nonfat milk for 1
h. Proteins were visualized by specific primary antibodies, followed by
peroxidase-labeled secondary antibodies.

In RAW264.7 macrophages and BV-2 microglia, cotreatment with oregonin
(10-100 uM) led to a concentration-dependent inhibition of both NO production
and iINOS protein level stimulated by LPS. Results revealed that oregonin was able
to decrease LPS-induced iNOS reporter activity in both cell types. As HO-1
induction participates in the negative regulation of iNOS expression, we attempted
to determine whether oregonin has such action. oregonin (10-100 uM)-treated
RAW264.7 and BV-2 cells, HO-1 protein was dose-dependently induced. LPS also
induced a moderate increase of HO-1 protein level and this response was additive
to oregonin. Time course analysis in RAW264.7 cells revealed that the onset for
HO-1 induction by 30 mM oregonin was around 2 h and this response achieved

maximum at 4 h.

Oregonin, a natural diarylheptanoid compound isolated from A. formosana,
acts as an inhibitor of NO production in RAW?264.7 macrophages, the mechanism
by which oregonin regulates iNOS expression is still unknown. In this study, we
explored the effect of oregonin in the regulation of iNOS gene expression in
RAW264.7 macrophages and BV-2 microglia.

Keywords : Oregonin, Alnus formosana, lipopolysaccharide (LPS), iNOS, Ho-1,

macrophage, microglia
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