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Control of Skeletal Maintenance and Regeneration by Inflammatory Lipid Mediators

HYPOTHESIS:
Loss or inhibition of inflammatory lipid mediator synthesis enzymes, COX-2 and 5-Lipoxygenase, have
divergent effects on bone regeneration (fracture healing) and maintenance of skeletal structures.

PROJECT DESCRIPTION (Include design, methodology, data collection, techniques, data analysis to be
employed and evaluation and interpretation methodology)

An established mouse femur fracture model is used to measure how targeted loss of COX-2, 5LO, or
other genes involved in these pathways affect bone fracture healing via radiographic, histological,
molecular, and mechanical testing.

Established rat bone fracture models are used to measure the effect of drugs that inhibit COX-2, 5LO,
and other proteins involved in these pathways on pain after fracture as well as fracture healing.
Primary and established cell culture models are used to identify signaling pathways that control COX-2
expression in myeloid-derived cells (macrophages and osteoclasts) and how COX-2 expression in
myeloid derived cells affects the differentiation, activity, and survival or other cell types involved in
skeletal maintenance and regeneration.
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Our research involves developing and testing new therapies to improve bone regeneration including improving
bone regeneration in large skeletal defects associated with tumor resection.
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WHAT WILL THE STUDENT LEARN FROM THIS EXPERIENCE?

Depending upon the project, the student is expected to learn advanced animal experimental skills or
advanced cell culture skills, radiographic and histological methods, basic laboratory practices and data
analysis. The student is also expected to develop a significant understanding of skeletal biology.



