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Recently, there has been an increase in the elderly population of the world. Consequently, bone meta-
bolic diseases such as osteoporosis are emerging as a social problem. Osteoclasts play a role in bone
resorption, and osteoporosis is induced when bone resorption occurs excessively. Because currently
used bone resorption inhibitors may cause side effects when used for a long period of time, it is nec-
essary to develop a new material that effectively inhibits osteoclast differentiation. This study aimed
to confirm the inhibitory effect of ethanol extract of Locusta migratoria on RANKL-induced osteoclast
differentiation and its mechanism. The toxicity and proliferation effects of LME on RAW264.7 osteo-
clasts were measured by an MTS assay. There was no cytotoxicity or proliferation when the osteo-
clasts were treated with up to 2,000 ng/ml of LME. In order to confirm the effect of LME on the dif-
ferentiation of osteoclasts, osteoclasts were treated with RANKL alone or with LME for 3 days. As
a result of a TRAP (tartrate-resistant acid phosphatase) assay, the increasing osteoclast differentiation
by RANKL decreased in a concentration-dependent manner with the treatment of LME. In addition,
LME suppressed the expression of differentiation-related marker genes (TRAP, RANK, NFATcl, and
CK) and proteins (NFATcl and c-Src) that had been increased by RANKL. Also, LME influenced the
NF-kB, ERK and JNK signaling pathways, resulting in the inhibition of osteoclast differentiation.
These results suggest that LME may be used as a novel functional material for the prevention and
treatment of osteoporosis by playing a role in inhibiting bone absorption.
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Fig. 1. Effect of Locusta migratoria extract on the osteoclastic cell
cytotoxicity. Raw264.7 cells were seeded into 96-well
plate (4.0x10* cells/well), and then treated with LME
(100-2,000 pg/ml) for 24 hr. Cell cytotoxicity was de-
termined using 3-(4,5-dimethylthiazol-2-yl)-5-(3-carbox-
ymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium
(MTS) assay. Values are the mean + SD of triplicate.
CTR, control; LME, Locusta migratoria ethanol extract.
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Fig. 2. Effect of Locusta migratoria extract on the TRAP activity
and staining of osteoclastic cells. Raw264.7 cells were
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seeded into 96-well plate (5.0x10° cells/well), and then
treated with LME (50-1,000 pg/ml) and RANKL (100
ng/ml) for 3 days. (A) TRAP activity was measured by
spectro-photometric method. (B) Cells were stained with
TRAP solution after fixation. Values are the mean + SD
of triplicate. #p<0.05, compared with the control. *»<0.05,
compared with the RANKL only. CTR, control; RANKL, 100
ng/ml RANKL; LME, Locusta migratoria ethanol extract.
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Fig. 3. Effect of Locusta migratoria extract on osteoclatogenesis related gene expression. Raw264.7 cells were seeded into 6-well plate
(1.0x10° cells/well), and then treated with LME (50-1,000 ug/ml) and RANKL (100 ng/ml). RNA was isolated at 3 days
after the sample treatment. The levels of mRNA expression were determined by quantitative real-time RT-PCR. The data
were normalized to Gapdh. Results are shown as the mean * SD. #p<0.05, compared with the control. *p<0.05, compared
with the RANKL only. CTR, control; RANKL, 100 ng/ml RANKL; LME, Locusta migratoria ethanol extract.
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Fig. 4. Effect of Locusta migratoria extract on osteoclato-
genesis related protein expression. Raw264.7
cells were seeded into 6-well plate (1.0x10°
cells/well), and then treated with LME (50-1,000
ug/ml) and RANKL (100 ng/ml). Protein was
isolated at 3 days after the sample treatment.
The expression levels of NFATc1 and c-Src pro-
tein were determined by Western blot. The data
were normalized to B-actin. Results of densito-
metric analysis of western blot are graph of down.
Results are shown as the mean * SD. #p<0.05,
compared with the control. *p<0.05, compared
with the RANKL only. CTR, control; RANKL,
100 ng/ml RANKL; LME, Locusta migratoria
ethanol extract.
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Fig. 5. Mechanism of inhibitory effects of Locusta migratoria ex-
tract on osteoclatogenesis. Raw264.7 cells were seeded
into 6-well plate (1.0x10° cells/well), and then treated
with LME (50-1,000 pg/ml) and RANKL (100 ng/ml).
Protein was isolated at 20 min after the sample and
RANKL treatment. (A) Inhibitory effects of RANKL-in-
duced phosphorylation of MAPK signaling. (B) Inhibitory
effects of RANKL-induced NF-kB activity. The expression
levels of proteins were determined by western blot. The
data were normalized to B-actin. CTR, control; RANKL,
100 ng/ml RANKL; LME, Locusta migratoria ethanol
extract.
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