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Abstract
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Abstract:

Background: Inflammation-associated bone loss is caused by multifactorial mediators including

oxygen levels. Under restricted oxygen supply, bone formation is affected, which leads to impair

osseous healing. However, role of prolyl hydroxylase/von Hippel Lindau tumor suppressor/ hypoxia

inducible factor (PHD/VHL/HIF)-driving machinery of hypoxia in osteoblast responses is currently

poorly understood.

Methods: Cell proliferation and osteoblast differentiation were investigated using cell counting kit,

alkaline phosphatase (ALP) activity assay, and quantitative reverse transcriptase- polymerase chain



reaction (QRT-PCR). Stabilization of HIF-Ol proteins were tested by western blotting. PHDs and

osteoclastogenesis-related mMRNA expressions were examined by gRT-PCR. In addition, VHL was

deleted in osteoprogenitor cells flanking loxP sites by transfected with lentivirus containing Cre

recombinase and subjected to cell proliferation and differentiation assays.

Results: Under hypoxic condition, osteoprogenitor cell proliferation was significantly increased and

osteoblast differentiation was decreased as evident by reduced ALP activity and mRNA level. HIF-

10l and HIF-20L protein bands were notably increased in cells exposed to low oxygen. Component

of HIF pathway (PHD2 and PHD3) and osteoclastogenesis mediators (RANKL and VEGF) mRNA

expressions were upregulated by hypoxia. VHL-deleted osteoprogenitor cells mimic hypoxic

osteoprogenitor cells by enhancing cell proliferation and reducing cell differentiation.

Conclusion: Hypoxia affected osteoprogenitor cell population at the cellular and molecular levels via

HIF pathway. This may lead to delayed bone formation especially in osseous healing exposed to

chronic low oxygen microenvironment.
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