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The Function of Reactive Oxyegn Species in Bone Loss

Mihye Yang*, Hyojung Park, Dong-Seok Lee* and Mijung Yim*
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea
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Abstract — We explored the role of reactive oxygen species (ROS) in LPS-induced bone loss. LPS was shown to increase
the concentration of ROS in osteoclast precursors. The antioxidant decreased osteoclast formation by LPS. Furthermore,
the antioxidant decreased NFATc1 expression by LPS, suggesting that ROS mediates NFATc1 expression in the regulation
of LPS-induced osteoclast formation. Finally, the antioxidant decreased LPS-induced RANKL mRNA expression in osteo-
blasts. Taken together, these data indicate that LPS mediates ROS to induce bone loss.
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Fig. 1 - Effects of LPS on the concentration of ROS in osteoclast
precursor cells. Raw 264.7 cells were cultured with 50 ng/
m/ RANKL for 36 hrs to produce osteoclast precursor cells.
After starvation with 0.5% FBS for 12 hrs, cells were
treated with 300 ng/m/ LPS for indicated times. The
concentration of ROS were measured as described in
Materials and methods. The experiments were performed
3 times, and the reproducibility was confirmed. Values are
the mean=SD of triplicate cultures in a representative
experiment. *: p<0.05, significantly different from 0 hr.
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Fig. 2 — The involvement of ROS in LPS-induced osteoclast for-
mation. A, Osteoclast precursor cells were further cultured
with 300 ng/m/ LPS for 5 days in the absence or presence
of 10 mM NAC pretreatment. Cells were then fixed and
stained for TRAP. TRAP-positive (+) multinucleated cells
(MNCs) were counted. The experiments were performed 3
times, and the reproducibility was confirmed. Values are
the mean=+SD of triplicate cultures in a representative
experiment. Veh: vehicle, *: p<0.05, significantly different
from LPS. B, Osteoclast precursor cells were cultured with
300 ng/m/ LPS for 2 days in the absence or presence of
20 mM NAC pretreatment. The expression of NFATc1 was
determined by western blotting assay. Western blot images
are representative of 3 experiments with similar results.
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Fig. 3 — The involvement of ROS in LPS-activated signaling path-
ways. Osteoclast precursor cells were cultured with 300
ng/m/ LPS for 24 hrs (COX-2) or 30 min (IxB) in the
absence or presence of 20 mM NAC pretreatment. The
expression of COX-2 (A) or IkB (B) was determined by
western blotting assay. Western blot images are re-
presentative of 3 experiments with similar results.
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Fig. 4 — The involvement of ROS in LPS-induced RANKL expres-
sion. Mouse calvarial osteoblasts were treated with 300 ng/
m/ LPS in the absence or presence of 20 mM NAC
pretreatment for 3 hrs. The mRNA expression of RANKL
were determined by RT-PCR. Band images are representative
of 3 experiments with similar results.
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