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Our previous studies have reported that antimicrobial peptides (AMPs) derived from the larvae of
white-spotted flower chafer (Protaetia brevitarsis seulensis) exert anti-inflammatory and neuroprotective
activities. This study explored the anti-inflammatory effects of protaetiamycine 9 (CVLKKAYFLTNLKLRG-
NHo,), a novel AMP, derived from P. b. seulensis against lipopolysaccharide (LPS)-mediated inflamma-
tory response in RAW264.7 macrophage cells. Protaetiamycine 9 (25, 50, 75, and 100 pg/ml) did not
cause cytotoxic effects against RAW264.7 cells. The RAW264.7 cells were pre-treated with various con-
centrations of protaetiamycine 9 (25-100 pg/ml) for 1 hr and then exposed to LPS (100 ng/ml) for
24 hr. Protaetiamycine 9 treatments decreased the LPS-induced secretion of inflammatory mediators,
such as nitric oxide (NO), in a dose-dependent manner. Protaetiamycine 9 (25-100 ng/ml) effectively
downregulated the LPS-induced increase in mRNA and the protein expression of inducible NO syn-
thase (INOS) and cyclooxygenase-2 (COX-2), which are involved in the production of inflammatory
mediators. Protaetiamycine 9 also suppressed the production and gene expression of pro-inflammatory
cytokines, including interleukin (IL)-6 and IL-1B, compared to the presence of LPS alone. Furthermore,
protaetiamycine 9 inhibited the degradation of inhibitory kappa B alpha (IxB-a) and the phosphor-
ylation of mitogen-activated protein kinases (MAPKs), such as extracellular signal-regulated kinase
(ERK), c-Jun N-terminal kinase (JNK), and p38. In conclusion, these results suggest that protaetiamy-
cine 9 exhibits LPS-mediated inflammatory responses by blocking IxB-a degradation and MAPK

phosphorylation.
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Table 1. Sequences of primers used for RT-PCR
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Fig. 1. Effects of Protaetiamycine 9 on cell viability (A) and nitric oxide production (B) in LPS-stimulated RAW264.7 cells. Cell
viability was determined from the 24 hr culture of RAW264.7 cells in the presence of Protaetiamycine 9. To examine nitric
oxide levels, RAW264.7 cells were pre-incubated for 1 hr with Protaetiamycine 9 (25, 50, 75, 100 pg/ml) and then stimulated
for 24 hr with lipopolysaccharide (LPS, 100 ng/ml) alone or LPS plus Protaetiamycine 9. Data are expressed as the mean
t standard error (n=3). ###p<0.001, compared with the untreated control (CTR) group. *p<0.05 and ***p<0.001, compared

with the cells treated with LPS alone.
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Fig. 2. Effects of Protaetiamycine 9 on mRNA expression (A) and protein expression (B) of iNOS and COX-2 in LPS-stimulated
RAW264.7 cells. RAW264.7 cells were pre-incubated for 1 hr with Protaetiamycine 9 (25, 50, 75, 100 pg/ml) and then stimulated
for 5 hr or 24 hr with lipopolysaccharide (LPS, 100 ng/ml) alone or LPS plus Protaetiamycine 9. Data are expressed as
the mean + standard error (n=3). ##p<0.01 and ###p<0.001, compared with the untreated control (CTR) group. **p<0.01
and ***p<0.001, compared with the cells treated with LPS alone.
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Effects of Protaetiamycine 9 on mRNA expression (A) and production (B) of IL-6 and IL-1B in LPS-stimulated RAW264.7
cells. RAW264.7 cells were pre-incubated for 1 hr with Protaetiamycine 9 (25, 50, 75, 100 ng/ml) and then stimulated for
5 hr or 24 hr with lipopolysaccharide (LPS, 100 ng/ml) alone or LPS plus Protaetiamycine 9. Data are expressed as the
mean * standard error (n=3). #p<0.05 and ###p<0.001, compared with the untreated control (CTR) group. *p<0.05 and

**#p<0.001, compared with the cells treated with LPS alone.
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Fig. 4. Effects of Protaetiamycine 9 on the protein expression of MAPKs (A) and IxB-a (B) in LPS-stimulated RAW264.7 cells.
RAW264.7 cells were pre-incubated for 1 hr with Protaetiamycine 9 (25, 50, 75, 100 ug/ml) and then stimulated for 30
min with lipopolysaccharide (LPS, 100 ng/ml) alone or LPS plus Protaetiamycine 9.
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