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Celecoxib inhibits osteoblast maturation by suppressing the
expression of Wnt target genes



Abstract.

* Non-steroidal anti-inflammatory drugs (NSAIDs) have been shown to impair
bone healing. We previously reported that in colon cancer cells, celecoxib, a
COX-2-selective NSAID, inhibited the canonical Wnt/b-catenin signaling
pathway.

 Subsequently, we analyzed the effect of celecoxib on two osteoblast
differentiation markers; runt-related transcription factor 2 (RUNX2) and
alkaline phosphatase (ALP), both of which are the products of the canonical
Wnt pathway target genes. Celecoxib inhibited the expression of both RUNX2
and ALP by suppressing their promoter activity. Consistent with these
observations, celecoxib also strongly inhibited osteoblast-mediated
mineralization.

* These results suggest that celecoxib inhibits osteoblast maturation by
suppressing Wnt target genes, and this could be the mechanism that NSAIDs
inhibit bone formation and fracture healing.



Introduction

We and others showed that celecoxib inhibits cancer cell growth by inhibiting
the Wnt/b-catenin signaling (canonical Wnt) pathway .

Among them, the canonical Wnt pathway is a major osteogenic signaling cascade in
osteoblast to induce differentiation and maturation, which up-regulates (RUNX2 )
runt-related transcription factor 2, an essential transcription factor for osteoblast
differentiation .

Here, we show that celecoxib prevents osteoblast maturation by reduction of TCF7L2
and its downstream gene products, RUNX2 and alkaline phosphatase (ALP)



RESULTS

1. Celecoxib inhibited the canonical Wnt pathway in MC3T3-E1
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1. Celecoxib inhibited the canonical Wnt pathway in MC3T3-E1
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2. Celecoxib inhibited RUNX2 expression
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2. Celecoxib inhibited RUNX2 expression
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3. Celecoxib suppressed ALP expression by suppression of the
promoter activity
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3. Celecoxib suppressed ALP expression by suppression of the
promoter activity
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4. TCF7L2 depletion suppressed RUNX2 and ALP expressions
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5. Celecoxib suppressed osteoblast-mediated mineralization
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Discussion

1. In this study, we found that celecoxib inhibited the canonical Wnt pathway by
suppressing TCF7L2 expression and thereby reduced amounts of RUNX2 and ALP,
via inhibition of their promoters' activity. Further, we found that celecoxib strongly
suppressed osteoblast-mediated mineralization. that this could be the one
mechanism by which celecoxib inhibits bone formation and fracture healing.

2. NSAIDs, including COX-2 specific inhibitor, are known to prevent bone
formation and fracture healing in vivo.

3. Therefore, celecoxib might suppress the Wnt/b-catenin signaling pathway via
two different mechanisms, the degradation of TCF7L2 and the inhibition of PGE2
production, thereby inhibiting bone formation and fracture healing.
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