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Abstract

This study investigated the anti-inflammatory activity of barley leaf extract in lipopolysaccharide (LPS)-stimulated
RAW264.7 cells and hairless mice. Pre-treatment with barley leaf extract significantly inhibited the protein expression
of inducible nitric oxide synthase (INOS) and cyclooxygenase-Il (COX-II) in a dose-dependent manner in
LPS-stimulated RAW264.7 cells. Barley leaf extract also significantly inhibited the secretion of inflammatory cytokines,
such as tumor necrosis factor-a (TNF-q), interleukin-13 (IL-1[3), and interleukin-6 (IL-6). Moreover, phosphorylation
of mitogen-activated protein kinases (MAPKSs) and nuclear translocation of nuclear factor-kappa B (NF-kB) were
strongly suppressed by barley leaf extract in LPS-stimulated cells. In hairless mice, barley extract significantly
decreased the pathological phenotypes of contact dermatitis, such as erythema, edema, and scabs. These results
indicate that barley leaf extract has an anti-inflammatory effect and therefore a possible role in the treatment of

inflammatory diseases or in functional cosmetics.
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blocking3}51 t}. COX-II, iNOS, MAPKs 2 phospho-IxBa2]
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Barely Leaf ethanol extracts (topical)
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Fig. 1. Oxazolone challenges and topical administration of barley leaf ethanol extract.

Mice were sensitized with oxazolone (5%, 100 L) or EtOH (100 pL) to dorsal skin. After seven days, each mouse was sensitized with oxazolone to the same skin site. Hairless
mice received nine epicutaneous applications of 5% oxazolone after treatment of 100 ug/mL barley leaf ethanol extracts on alternate days on the dorsal skin. Twenty-four hours

after the last applications of 5% oxazolone, each mouse was observed.
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Fig. 2. Effect of barley leaf ethanol extract on cell viability of

RAW264.7 cells.

RAW264. cells pretreated with various concentrations of barley leaf ethanol extract
for 24 h, cell viability analyzed by proliferation assay kit.
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Fig. 3. Inhibitory effect of barley leat ethanol extract on NO production or COX-II and iNOS expression in LPS-stimulated RAW 264.7

cells,

RAW264.7 cells were treated with barley leaf ethanol extracts as indicated dose, then stimulated with LPS (1 pg/mL) for 24 h. NO contents in superatant was measured
suing Griess reagent. Equal amounts of total protein were resolved by SDS-PAGE. Expressions of COX-II and iNOS protein were determined by immunoblot analysis using

specific antibodies. The [3-actin was used as a loading control.
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Fig. 4. Effect of barley leaf ethanol extract on LPS-induced cytokine production.

RAW264.7 cells were treated with barley leaf ethanol extracts as indicated dose, then stimulated with LPS (1 pg/mL) for 24 h. The supernants were harvested and TNF-a,
IL-13 and IL-6 levels were measured by ELISA as described in Method. The values are means + S.D. of three independent experiments. CTL, control. 50, barley leaf ethanol
extract 50 pg/mL. 100, barley leaf ethanol extract 100 pg/mL. *, p<0.05 vs (+); **, p<0.0l vs (+).
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Fig. 5. Effect of barley leaf ethanol extract on MAPK activation
in LPS-stimulated RAW264.7 cells.

RAW264.7 cells were treated with barley leaf ethanol extracts as indicated dose, then
stimulated with LPS (I pg/mL) for 24 h. Total proteins were harvested after LPS
stimulation. Equal amounts of total protein were resolved by SDS-PAGE. Phosphorylation
of ERK, INK and p38 protein were determined by immunoblot analysis using specific
anti-p-ERK, anti-p-JNK and anti-p-p38 antibodies.
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Fig. 6. Inhibitory effect of barley leaf ethanol extracts on the
degradation of IxBa and NF-kB in LPS-stimulated RAW264.7 cells.

RAW 264.7 cells pretreated with a various concentration of barley leaf ethanol extracts
for 1 h and stimulated with 1 pg/ml of LPS. Nuclear and cytoplasmic proteins were
isolated by lysis buffer and examined for IxBa, plkBa and NF-kB with immunoblot
analysis. Equal amount of nuclear and cytoplasmic proteins were analyzed by
immunoblotting with anti-IkBa, anti-p-lkBa and anti-NF-kB p65 antibody. The [3-actin
was used as a loading control.
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Fig. 7. Effect of barley leaf ethanol extracts on the dorsal phenotypes.

The hairless mice (n=6) were sensitized with 100 pl of 5% oxazolone in ethanol or vehicle (ethanol) applied to the dorsal skin and after 7 days, challenged with 100 pl
of 5% oxazolone in ethanol every two days. Barley leaf ethanol extracts (100 ug/mL) were topical administered before oxazolone treatment. After 3 weeks, the difference in
the skin irritation between oxazolone group and extracts-treated group was determined based on the change of dorsal pathological phenotype. Control, normal hairless mouse
group; EtOH, ethanol-treated group; Oxazolone, oxazolone-treated group; Ox+EtOH, oxazolone-treated after EtOH group; Ox+100, oxazolone-treated with 100 pg/mL of barley

leaf ethanol extracts group.
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