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The Regulatory Role of Chenodeoxycholic Acid on the Proliferation
of Osteoclast Precursor Cells

A Long Sae Mi Noh and Mijung Yim*
College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract — We investigated the effect of Chenodeoxycholic acid (CDCA) on the proliferation of osteoclast precursor cells.
CDCA decreased the proliferation of osteoclast precursor cells through the control of cell cycle regulators such as cyclin
D1, p21 and p27. When we checked the signaling pathway, CDCA decreased Erk activation in osteoclast precursor cells.
Furthermore, two bile acid receptors, FXR and TGR5, were involved in the suppressive effect of CDCA. Taken together,
this study suggested that bile acid plays an important role in the proliferation of osteoclast precursor cells.
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Fig. 1 - The effects of CDCA on the growth of osteoclast precursor
cells. (A) osteoclast precursor cells were cultured with or
without the CDCA (100 uM) in the presence of M-CSF
(30 ng/ml) for various times. The growth was assessed
using MTT assay. (B) osteoclast precursor cells were
treated with or with out CDCA (100 uM) in the presence of
M-CSF (30 ng/ml) for 48 h. The apoptosis of cells was
assessed using DAPI assay. All data are expressed as
mean=SD of three independent experiments. D, Day; Veh,
Vehicle; CDCA, chenodeoxcholic acid.
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Fig. 2 — The effects of CDCA on cell cycle-related molecules. Osteoclast precursor cells were cultured with or without the CDCA (100 uM)
in the presence of M-CSF (30 ng/ml) for 24 h. Western blotting was performed with indicated antibodies. B-Actin served as an internal
control. All data are expressed as mean=SD of three independent experiments. Veh, Vehicle; CDCA, chenodeoxcholic acid.
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Fig. 3 — The effects of CDCA on Erk and Akt signaling pathways. Osteoclast precursor cells were starved without M-CSF for 12 hrs. CDCA
(100 uM) was pretreated for 30 min and then treated with or without M-CSF (30 ng/m/) for 15 min. Western blotting was performed
with indicated antibodies. B-Actin served as an internal control. All data are expressed as mean+SD of three independent
experiments. Veh, Vehicle; CDCA, chenodeoxcholic acid; M, M-CSF; N.S., not significant.
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Fig. 4 — The effects of agonists for bile acid receptors on cell cycle-related molecules. Osteoclast precursor cells were cultured with or without
fexaramine (10 uM, A) or oleanolic aicd (10 uM, B) in the presence of M-CSF (30 ng/m/) for 24 h. Western blotting was performed
with indicated antibodies. B-Actin served as an internal control. All data are expressed as mean+SD of three independent
experiments. Veh, Vehicle; Fexa, fexaramine; OA, oleanolic acid.
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