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Role of epithelial sodium channel in rat osteoclast differentiation and bone resorption
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Abstract: Objective To explore the role of epithelial sodium channel (ENaC) in regulating the functional activity of osteoclasts.
Methods Multinucleated osteoclasts were obtained by inducing the differentiation of rat bone marrow cells with macrophage
colony-stimulating factor (M-CSF) and RANKL. The osteoclasts were exposed to different concentrations of the ENaC inhibitor
amiloride, and the expression of ENaC on osteoclasts was examined using immunofluorescence technique. The osteoclasts
were identified with tartrate-resistant acid phosphatase (TRAP) staining, and the positive cells were incubated with fresh
bovine femoral bone slices and the number of bone absorption pits was counted by computer-aided image processing. RT-PCR
was performed to analyze the expression of cathepsin K in the osteoclasts. Results Exposure to different concentrations of
amiloride significantly inhibited the expression of ENaC and reduced the number of TRAP-positive osteoclasts. Exposure of
the osteoclasts to amiloride also reduced the number of bone resorption pits on bone slices and the expression of
osteoclast-specific gene cathepsin K. Conclusions ENaC may participate in the regulation of osteoclast differentiation and
bone resorption, suggesting its role in functional regulation of the osteoclasts and a possibly new signaling pathway related

with ENaC regulation for modulating bone metabolism.
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Amplicon length (bp)

Forward: 5'-CCCAGACTCCATCGACTATCG-3'

CK

330

Reverse: 5'-CTGTACCCTCTGCACTTAGCTGCC-3'

Forward: 5'-TCAGGTCATCACTATCGGCAAT-3' 432

f-actin

Reverse: 5'- AAAGAAAGGGTGTAAAACGCA-3'
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Fig.1 Osteoclasts stained with TRAP (Inverted phase-
contrast microscopy, original magnification: x200).
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Fig.2 Changes in viability of osteoclasts after treatment with
different concentrations of Ami (Original magnification: x
100). The osteoclasts were stained with TRAP. *P<0.05, **P<
0.01 vs control. A: Contrl; B: Amil0® mol/L; C: Amil0° mol/L;
D: Amil0* mol/L.
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The number of resorption pits
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Fig4 Ami inhibits the expression of osteoclast-
specific gene cathepsin K.
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Fig.3 Ami inhibits bone resorption by osteoclast cells
(Toluidine blue staining, original magnification: x200). *P<
0.05, **P<0.01 vs control. A: Control; B: Ami (10° mol/L); C:
Ami (10° mol/L); D: Ami (10" mol/L).
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