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Achyranthoside C dimethyl ester (ACDE) is an oleanolic acid glycoside from Achyranthes japonica
which has been used in traditional medicine for the treatment of edema and arthritis. In this study,
we investigated the anti-inflammatory effects of ACDE in RAW264.7 macrophages. ACDE significantly
induced heme oxygenase-1 (HO-1) gene expression in RAW264.7 cells, while ACDE improved LPS-in-
duced toxicity of cells. And ACDE induced nuclear translocation of nuclear factor E2-related factor
2 (Nrf2), a transcription factor that regulates HO-1 expression. Further study demonstrated that
ACDE-induced expression of HO-1 was inhibited by inhibitors of phosphatidylinositol 3-kinase (PI-3K)
(LY294002), c-Jun kinase (JNK) (SP600125), extracellular signal regulated kinase (ERK) (PD98059) and
p38 kinase (SB203580). Moreover, ACDE phosphorylated Akt, JNK, ERK, and p38 MAPK. In addition,
ACDE inhibited LPS-induced NO secretion as well as inducible NO synthase (iNOS) expression in a
dose-dependent manner. The inhibitory effects of ACDE on iNOS expression were abrogated by small
interfering RNA (siRNA)-mediated knock-down of HO-1. Therefore, these results suggest that ACDE
suppresses the production of pro-inflammatory mediator such as NO by inducing HO-1 expression
via PI-3K/Akt/MAPK-Nrf2 signaling pathway. These findings could help us to understand the active
principle included in the roots of A. japonica and the molecular mechanisms underlying anti-in-

flammatory action of ACDE.
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Fig. 1. Effect of ACDE on cell viability. (A) Chemical structure
of ACDE isolated from the methanol-soluble fraction of
the dried roots of A. japonica. (B) RAW 264.7 cells were
incubated with various concentrations of ACDE in the

presence of LPS for 24 hr and cell viability was measured
by MTT assay. * p<0.05 vs. LPS-treated group.
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Fig. 2. Induction of HO-1 by ACDE. RAW 264.7 cells were incubated with various concentrations of ACDE for 8 hr (A), or with
ACDE (40 pg/ml) for indicated times (B). Cells were harvested and equal cytosolic extracts were analyzed by Western blotting
with anti-HO-1 antibody. The relative band intensity was normalized to tubulin level. * p<0.05 vs. control (untreated) group.
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Fig. 3. Effect of ACDE on Nrf2 activation. RAW 264.7 cells were incubated with indicated concentrations of ACDE for 1 hr (A),
or ACDE (40 ug/ml) for indicated times (B). Nuclear proteins were extracted and nuclear accumulation of Nrf2 was assayed
by Western blotting. The relative band intensity was normalized to TBP level. * p<0.05 vs. control (untreated) group.
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