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Anti-inflammatory Effects of Staphylea bumalda Leaves Extracts in Murine Macrophages
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Abstract — Aim of the present study was to investigate whether methanol extract from the leaves of Staphylea bumalda
could be used to suppress lipopolysaccharide (LPS)-induced inflammatory responses in murine macrophage cell lines, Raw
264.7 cells. The extract reduced nitric oxide (NO), cyclooxigenase-2 (COX-2) and pro-inflammatory cytokines production
from LPS-stimulated Raw 264.7 cells. These inhibitory effects were associated with decreases in the phosphorylation of
MAP kinases and the activity of NFxB signal pathways. Our results indicate that Staphylea bumalda significantly inhibits
the inflammatory activity of activated macrophages, suggesting that Staphylea bumalda could be a potential candidate for the

treatment of inflammatory disease.
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Fig. 1 - Cytotoxicity of the methanol extract of Staphylea bumalda’s
leaves on Raw 264.7 cells. Cells were treated with various
concentrations (3.125~100 pg/m/) of extract and TSA.
After 24 hour cytotoxicity was determined by measuring
the absorbance at 450 nm after WST-8 regent addition. The
values shown here are means+S.D. of three independent
experiments. **p<0.01 as compared to the control cells.
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Fig. 2 — Effects of the methanol extract of Staphylea bumalda’s
leaves on the nitric oxide production of the Raw 264.7 cells.
(A) Raw 264.7 cells were treated with various concentrations
(3.125~100 pg/ml) of extract. After 24 hour the culture
supernatant were subjected the nitric oxide assay. The
values shown here are means+S.D. of three independent
experiments. **p<0.01 as compared to the cells treated
with LPS. (B) The cells were treated with LPS (1 pg/m/) or
extract of Staphylea bumalda’s leaves (50 and 100 pg/ml)
for 6 hour. Total protein lysate of each Raw 264.7 cell was
prepared and the resolved proteins by western blot were
analyzed by anti-INOS antibody. Anti-B-actin antibody was
used as a control. (C) Each immunoreactive band was
digitized and expressed as a ratio of B-actin levels. Western
blot analysis was performed in triplicate and all of them
showed similar results.
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Fig. 3 — Effect of the methanol extract of Staphylea bumalda’s leaves Control LPS 30 100
on COX-2 production in Raw 264.7 cells. (A) Cells were
pretreated with extract of Staphylea bumalda’s leaves (50 LPS
and 100 pg/m/) for 1 hour, LPS (1 pg/mi) was then added. 2000 A
After 6 hour, total protein lysate of each Raw 264.7 cell was
prepared and the resolved proteins by western blot were 1500 *
analyzed by anti-COX-2 antibody. (B) Each immunoreactive E‘
band was digitized and expressed as a ratio of B-actin = xx
levels. Western blot analysis was performed in triplicate £ 1000 A+
and all of them showed similar results. 0
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Fig. 4 — Effects of the methanol extract of Staphylea bumalda’s
leaves on TNF-q, IL-1B, and IL-6 production in Raw 264.7
cells. Cells were treated with 50 and 100 ug/m/ of samples
or LPS (1 pg/ml) for 24 hour. The culture supernatant,
which was subject to enzyme immunoassay of cytokines,
was harvested. The values shown are means=+S.D. of three
independent experiments. *p<0.05; **p<0.01 as compared
to the cells treated with LPS.
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Fig. 5 — Effects of the methanol extract of Staphylea bumalda’s
leaves on IxB degradation. (A) Raw 264.7 cells were
treated with 50 and 100 pg/m/ of samples or LPS (1 ug/mi).
The total protein lysate of each Raw 264.7 cell was
prepared after 30 minute and 1 hour, and IxkB was detected
by Western blot analysis. The expression levels of IxB was
compared with B-actin as a control. (B) Each immunoreactive
band was digitized and expressed as a ratio of B-actin
levels. Western blot analysis using a specific antibody was
performed in triplicate and all of them showed similar
results.
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Fig. 6 — Effects of the methanol extract of Staphylea bumalda’s leaves on phosphorylation of MAP kinases. (A) Raw 264.7 cells were treated
with 50 and 100 ug/m/ samples or LPS (1 ug/ml). The total protein lysate of each Raw 264.7 cell was prepared after 10 min and 20 min
and cell signaling proteins were detected by Western blot analysis. The expression levels of p38 MAPK, ERK1/2 and JNK were
compared with phosphorylated proteins. (B) Each immunoreactive band was digitized and expressed as a ratio of unphosphorylated
proteins levels. Western blot analysis using a specific antibody was performed in triplicate and all of them showed similar results.
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