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Anti-inflammatory Effects of Hemistepta lyrata Bunge in
LPS-stimulated RAW 264.7 Cells through Regulation of MAPK
Signaling Pathway
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Abstract - Hemistepta lyrata Bunge (HL) has been used as a folk remedy to treat cancer, inflammation, bleeding,
hemorrhoids and fever, and leaves and young shoots have been used as famine food. Nevertheless, the biological activities
and underlying mechanisms of the anti-inflammatory effects remain unclear. In this study, it was undertaken to explore the
functions of the aerial part of HL as a suppressor of inflammation by using RAW 264.7 cells. As immune response
parameters, the productions of as nitric oxide (NO) and prostaglandin E2 (PGE,), cytokines such tumor necrotic factor
(TNF)-a and interleukin (IL)-6 were evaluated. Although the release of TNF-a remained unchanged in HL-treated RAW
264.7 cells, the productions of NO, PGE, and IL-6 were significantly increased at concentrations with no cytotoxicity.
Furthermore, HL significantly attenuated the mitogen-activated protein kinases (MAPK) pathway including decreasing the
phosphorylation of the extracellular signal-regulated kinase (ERK1/2) and p38 mitogen-activated protein kinases. Collec-
tively, this study provides evidence that HL inhibits the production of major pro-inflammatory molecules in LPS-stimulated
RAW 264.7 cells via suppression of ERK and P38 MAPK signaling pathways. These findings suggest that the beneficial
therapeutic effects of HL may be attributed partly to its ability to modulate immune functions in macrophages.
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Lipopolysaccharide (LPS), thiazoly blue tetrazolium bromide
(MTT), sulfanilamide, phosphoric acid, N—(1—naphthyl)ethylene
diamine dihydrochloride & Sigma (St. Louis, MO, USA)]|
A 7-J5to] ARg313EE JNK, phospho (P)-JNK, ERK, P-ERK,
P38, P—p38 3}A|(Goat anti—rabbit antibodies)+= Cell Signaling
(Beverly, MA, USA)o|A F¢5ko] ARE-81%.2 1, Dulbecco’s
modified Eagle’s medium (DMEM)®} fetal bovine serum
(FBS)+= GIBCO (Gaithersburg, MD, USA)f|A| L5} AR
519921, Phosphate buffered saline (PBS)= WeLGENE Inc,
(Daegu, Republic of Korea)ol|A] +3}to] AREsGLH 2
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ZZ3I90) ofeke 553 o] 7HX|(Whatman No, 2, Advantec
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Fig. 1. Cell viability of RAW 264.7 cell treated with the extract
of H. lyrata. RAW 264.7 cells (2 x 10° cells/mL) were incu-
bated for 12 hr at 37 C in 5% COs. Cells were pretreated with
the extract 1 hr prior to stimulation with LPS (500 ng/mL).
After 24 hr incubation, cell viability was determined by an
MTT assay. Data represent relative mean values + SD of three
independent experiments. The significance was determined by
the Student's t-test (*p < 0.05, compared with control).
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Fig. 2. Effect of H. lyrata extract on LPS-induced NO production (A), PGE, expression (B) in RAW 264.7 cells. Cells (2x10°
cells/mL) were pretreated with the extract 1 hr prior to stimulation with LPS (500 ng/mL). (A) After 24 hr incubation, cell
supernatants were analyzed for NO production. NO production was detected using Griess reagent. (B) After 24 hr incubation, cell
supernatants were analyzed for PGE, production. The levels of PGE, were detected using ELISA kit according to the instructions of
ELISA kit. Data represent relative mean values + SD of three independent experiments. The significance was determined by the
Student's t-test (*p < 0.05, compared with control).
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Fig. 3. Effect of H. Iyrata on LPS-induced IL-6 (A) and TNF-¢ (B) expression in RAW 264.7 cells. Cells (2x10° cells/mL) were
pretreated with the extract 1 hr prior to stimulation with LPS (500 ng/mL). (A) After 24 hr incubation, cell supernatants were
analyzed for IL-6 production. The levels of IL-6 were detected using ELISA kit according to the instructions of ELISA kit. (B) After
24 hr incubation, cell supernatants were analyzed for TNF-o production. The levels of TNF-¢ were detected using ELISA kit
according to the instructions of ELISA kit. Data represent relative mean values = SD of three independent experiments. The
significance was determined by the Student's t-test (*p < 0.05, compared with control).
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Fig. 4. Effects of H. hrata on LPS-induced phosphorylation of MAPKs in RAW 264.7 cells. (A) Cells (2 x 10° cells/mL) were
pretreated with the extract 1 hr prior to stimulation with LPS (500 ng/mL). After 30 min incubation, the nuclear extracts were

prepared and resolve the levels of p-JNK, INK, p-ERK, ERK, p-p38 and p38 by western blot assay. (B) The levels of p-JINK/INK,
p-ERK/ERK and p-p38/p38 were expressed as intensity (fold) values.
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Mitogen activated protein kinases (MPAKs) A4S
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