
 

Old bones can regain youthful healing power
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Osteoblasts actively synthesizing osteoid. Credit: Robert M. Hunt; Wikipedia.

Broken bones in older people are notoriously slow to heal, but
researchers at Duke Medicine have identified a potential way to speed
the process.

In studies using mice, the researchers not only traced what signals go
wrong when aged bones heal improperly, they also successfully
manipulated the process by both circulating blood and transplanting bone
marrow from a young mouse into an older mouse, prompting the bones
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to heal faster and better.

The findings, reported online May 19, 2015, in the journal Nature
Communications, address one of the largest problems draining health
care resources. According to the Centers for Disease Control and
Prevention, fractures are the most common and costly nonfatal injuries
to adults over age 65. They account for more than one-third of that
population's nonfatal injuries, and 61 percent of total nonfatal care costs.

The work builds on earlier research by the Duke-led team and others,
which identified an important role for a protein called beta-catenin in the
healing process. The protein requires precise modulation for successful
bone fracture repair. In older people, beta-catenin levels are elevated
during the early phases of bone repair, leading to the production of tissue
that is more like scar than bone, which is not good for bone healing.

Using mice as a surrogate for humans, the researchers found that they
could manipulate beta-catenin levels by exposing older animals to the
blood circulation of younger animals, essentially correcting the intricate
formula necessary for healthy bone repair.

"It's not that bone cells can't heal as efficiently as we age, but that they
actually can heal if they are given the right cues from their
environment," said senior author Benjamin A. Alman, M.D., chair of the
Department of Orthopaedic Surgery at Duke University School of
Medicine. "It's a matter of identifying the right pathway to target, and
that's what's exciting about this work."

The researchers replicated the findings using bone marrow cell
transplantation between young and old mice, again demonstrating that
young hematopoietic cells are able to recalibrate the beta-catenin
signaling during early fracture repair, restoring healthy bone-healing in
old mice.
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Alman said the findings suggest that drug therapies might be able to
decrease beta-catenin levels or modulate the inflammatory process to
improve fracture repair, both in older adults and perhaps in people who
have received bone implants.

"The next steps are to figure out what's making beta-catenin go up in 
older adults, so that we can target that cause," Alman said, "and to
explore drugs that can be used in patients to change beta-catenin levels
safely and effectively."

  More information: "Exposure to a youthful circulaton rejuvenates
bone repair through modulation of β-catenin" Nature Communications 6,
Article number: 7131 DOI: 10.1038/ncomms8131
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