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The Effect of PDE4 Inhibitor on LPS-Induced Osteoclastogenesis

A Long Sae Mi No, Ling Chen and Mijung Yim”
College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract — To determine the regulatory roles of PDE4 inhibitor on LPS-induced osteoclastogenesis, we investigated the
effect of a PDE4 inhibitor on osteoclast formation in the presence of LPS. A specific PDE4 inhibitor, rolipram, increased
LPS-induced osteoclast formation in cocultures. To verify that whether rolipram acts indirectly on osteoblasts, we inves-
tigated the TRANCE and COX-2 mRNA expression levels in osteoblasts. Treatment of rolipram increased the expression
of TRANCE and COX-2 mRNA in osteoblasts stimulated by LPS. On the contrary, rolipram did not augment the number
of osteoclasts differentiated from bone marrow cells by LPS. In conclusion, the stimulation of LPS-induced osteoclast for-
mation by the PDE4 inhibitor are attributable to its indirect effect on osteoblasts, not to their direct effect on bone marrow-

derived osteoclast precursors.
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Fig. 1 - Effects of IBMX and rolipram on LPS-induced osteoclast
formation in coculture system. Mouse bone marrow cells
and calvarial osteoblasts were co-cultured in the presence
or absence of 20 ng/m/ LPS with/without 10 mM IBMX (A)
or rolipram (B) for 6 days. Cells were then fixed and
stained for TRAP. TRAP-positive (+) multinucleated cells
(MNCs) were counted. Data are expressed as the
mean+SD of triplicate cultures. *: p<0.05 compared with
the vehicle. Veh: Vehicle, L: LPS, R: Rolipram.
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Fig. 2 — Effects of rolipram on osteoblasts. Calvarial osteoblasts
were incubated in the presence or absence of 20 ng/m/ LPS
with/without 10 pM rolipram. The expression of TRANCE
mRNA (A) and COX-2 mRNA (B) were analyzed by
northern blotting assay, and the concentration of intra-
cellular cAMP (C) were measured by EIA. *: p<0.05
compared with the vehicle. Veh: Vehicle, L: LPS, R:
Rolipram.
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Fig. 3 — Effects of rolipram on LPS-induced osteoclast formation in
bone marrow cultures. Mouse bone marrow cells were
cultured with M-CSF for 12 h and the nonadherent cells
were then harvested and cultured with M-CSE After 3
days of culturing, the cells were further cultured with
TRANCE for 36 hrs, and then incubated in the presence or
absence of 20 ng/m/ LPS with/without 10 uM rolipram for
an additional 2 days. The cells were fixed and stained for
TRAP. TRAP-positive cells with more than three nuclei
were counted as MNCs. Data are expressed as the
mean+SD of triplicate cultures. *: p<0.05 compared with
the vehicle. Veh: Vehicle, L: LPS, R: Rolipram.
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