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Effect of Myricetin in Osteoclast Differentiation and Bone Resorption

An-Saeng Lee, Sung Jo Jang'+

Wonkwang University Hospital, 1: Department of Neurosurgery, School of Medicine, Wonkwang University

Osteoclasts are bone-resorbing giant cells that differentiate from hematopoietic cells of the
monocyte/macrophages. Excessive osteoclast differentiation leads to gradual loss of bone mass causing fracture of the
skeleton. The aim of this study was to develop a drug candidates for the treatment of osteoporosis. RANKL-induced
osteoclast differentiation was dose-dependently inhibited by myricetin. Myricetin inhibited the expression of c-Fos,
NFATc1, and TRAP in BMMs treated with RANKL. Myricetin disrupted the structure of actin ring and suppressed
osteoclastic bone resorption. Also, myricetin induced apoptosis in mature osteoclasts. Myricetin inhibited the
phosphorylation of ERK in mature osteoclasts treated with M-CSF. The activation of caspase-9 and caspase-3 was
increased by muyricetin treatment. Our results suggest that myricetin may be an effective agent to prevent bone
diseases such as osteoporosis.
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Fig. 1. Effect of myricetin on osteoclast differentiation. (A) Chemical
structure of myricetin. (B) BMMs were cultured for 4 days with M—=CSF (20 ng/ml)
and RANKL (50 ng/ml) in the presence of increasing concentrations of myricetin.
After 4 days, cells were fixed with 3.7% formalin, permeabilized with 0.1% Triton
X-100, and stained for TRAP. (B) TRAP-positive cells were counted as osteoclasts.
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Fig. 2. Effect of myricetin in RANKL-induced mRNA expression.
BMMs were pretreated with myricetin (20 uM) for 1 hour and further stimulated with
RANKL for the indicated time. Total RNA was isolated from each time point and
analyzed by RT-PCR using primers for c-Fos, NFATc1, TRAP, and GAPDH.
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Fig. 3. Effect of myricetin on osteoclastic bone resorption. Mature
osteoclasts were generated by co-cultures of bone marrow cells and osteoblasts.
(A) Mature osteoclasts were seeded on dentine slices and then treated with or
without myricetin (20 uM) for 12 hours. Cells on dentine slices were removed and
then stained with hematoxylin (Top). Resorption ares were quantified using the

Image-Pro Plus program, version 4.0. (Bottom). (B) Mature osteoclasts were
cultured for 12 hours with RANKL (100 ng/ml) in the presence or absence of
myricetin (10 uM). The cells were stained with rhodamine- conjugated phalloidin.
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Fig. 4. Effect of myricetin on osteoclast survival. Mature osteoclasts were
generated by co-cultures of bone marrow cells and osteoblasts. (A) Mature
osteoclasts were cultured for 12 hours with M-CSF (50 ng/ml) in the presence or
absence of myricetin (20 uM). The cells were stained with DAPI. (B) Mature
osteoclasts were pretreated with myricetin (10 uM) for 1 hour and further
stimulated with M—CSF for 10 min. Cell lysates were analyzed by Western blotting
with antibodies for p-ERK, p—-Akt, and actin. (C) Mature osteoclast were treated as
above and analyzed by Western blotting with antibodies for active-caspase-9,
active-caspase-3, and actin.
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