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Effects and molecular mechanisms of triterpenoids and flavonoids
isolated from Euphorbia formosana on lipopolysaccharide-induced
inflammation in vitro and in vivo.
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Abstract

The plant Euphorbia formosana widely
distributed in original sand meadow,
especially in Taitung County, Taiwan. It has
long been used as a traditional crude drug for
the treatment of snake bite and inflammation.
We have recently isolated four constituents
from Euphorbia formosana. However, no
report on the isolation and characterization of
anti-inflammatory constituents from this
plant has been made. Therefore, in our
present  study, the anti-inflammatory
activities and molecular mechanisms of
triterpenoid and flavonoid constituents
isolated from Euphorbia formosana will be
examined in cell model. In this study, the
effects of four constituents on protein
expressions related to inflammation were
investigated in  murine = macrophage
RAW264.7. Pretreatment of cells with four
constituents diminished lipopolysaccharide



(LPS)-induced nitric oxide (NO) production
in a concentration-dependent manner. Four
constituents inhibition of LPS-induced NO
production accompanied by suppression of
inducible NO synthase (iNOS) expression.
ERK1/2 and IkBa phosphorylation were also
inhibited by four constituents in RAW264.7.
Although COX-2 was slightly inhibited by
four constituents, LPS-induced PGE, level
was lowered by four constituents in
concentration-dependent ~ manners.  Four
constituents also decrease pro-inflammatory
cytokines-TNF-oo and IL-1B release and
increases anti-inflammatory cytokine-IL-10
production. Taken together, four constituents
exert its anti-inflammatory effect by
inhibiting LPS-induced pro-inflammatory
mediators, and thus could be used as a
potential agent for anti-inflammation.

Keywords: Euphorbia formosana,
macrophage, lipopolysaccharide, nitric oxide,
cytokine, mitogen-activated protein kinase
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Figure 1. Effects of four -constituents

isolated from EF on cellular viability.
Macrophage cell line-RAW264.7 were
treated four constituents (1-100 uM) for
24hours, respectively. Cell survival rate was
performed by MTT assay. Bar represent the
mean + S.E.M. from three independent
experiments.
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Figure 2. Effects of EF-1, EF-3, EF-5 and
EF-7 on LPS-induced iNOS expression in
LPS (100 ng/ml)-treated RAW264.7 for 24
hours.
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Figure 3. Inhibitory effects of EF-1, EF-3,
EF-5 and EF-7 on nitrite production in LPS
(100 ng/ml)-treated RAW264.7 for 24 hours.
Bar represent the mean + S.E.M. from three
independent experiments.
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Figure 4. ffects of EF-1, EF-3, EF-5 and
EF-7 on LPS-induced COX-2 expression in
LPS (100 ng/ml)-treated RAW264.7 for 24
hours.
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Figure 5. Effects of EF-1, EF-3, EF-5 and
EF-7 on LPS-induced IkBa phosphorylation
in LPS (100 ng/mL)-treated RAW264.7 for
24 h.
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Figure 6. Effects of EF-1, EF-3, EF-5 and
EF-7 on LPS-induced MAPKs
phosphorylation in LPS (100 ng/mL)-treated
RAW264.7 for 30 mins, respectively.
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Figure 7. Effects of LPS and four
constituents on  TNF-a  production.

Macrophage cell line RAW 264.7 was grown
in vitro and exposed to LPS (100 ng/mL)
plus four constituents (1, 10 uM),
respectively. Supernatants were collected at
24 hours for measurement of TNF-a by
ELISA. Each bar represents the mean + SEM
of three experiments.
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Figure 8. Effects of LPS and four
constituents on IL1B production.

Macrophage cell line RAW 264.7 was grown
in vitro and exposed to LPS (100 ng/mL)
plus four constituents (10, 50 uM),
respectively. Supernatants were collected at
24 hours for measurement of IL13 by ELISA.
Each bar represents the mean = SEM of three
experiments.
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Figure 9. Effects of LPS and four
constituents on IL-10  production.
Macrophage cell line RAW 264.7 was grown
in vitro and exposed to LPS (100 ng/mL)
plus four constituents (10, 50 pM),
respectively. Supernatants were collected at
24 hours for measurement of IL-10 by
ELISA. Each bar represents the mean + SEM
of three experiments.

Figure 10. Macrophage cell line RAW 264.7
was exposed to LPS (100 ng/mL) for 24 h in
the absence or presence of EF-1, EF-3, EF-5
and EF-7 (10 uM). The fluorescence in cells
was detected by fluorescent microscopic
observation.



