
 

Researchers reverse muscle fibrosis from
overuse injury in animals, hope for human
trials
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Representative CCN2 (red) and collagen type I (green) immunoexpression in the
flexor digitorum muscles of each group. Representative images of mid-forearm
cross sections are shown. A) and B) HRHF-Untreated and HRHF-Rest/IgG
muscles showing areas with dense endomyseal deposition of CCN2 and collagen
type I around individual myofibers and in band-like formations. Asterisks
indicate the band-like formations. Arrows indicate examples of myofibers
surrounded by endomyseal CCN2 or collagen type I. C) HRHF-Rest/FG-3019
muscles in the same flexor muscle region showed clear reductions in CCN2 and
collagen type I deposition. D) FRC rat muscles in the same flexor muscle region
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showed little to no endomyseal CCN2 or collagen type I deposition.  Credit:
Temple University

Overuse injuries—think muscle strains, tennis elbow, and rotator cuff
tears—are a considerable problem in the United States, especially among
young athletes. But while commonly associated with sports, overuse
injuries—particularly those involving muscle strains—also affect
significant numbers of workers whose jobs involve manual labor.

High-force, high-repetition movements, such as those involved in heavy
lifting, create microinjuries in muscle fibers. Muscle tissue responds by
making small repairs to the damaged fibers. But over time, with
repetition of injury, healing capacity becomes overwhelmed, and
microinjuries progress to fibrosis—the replacement of muscle tissue
with connective tissue. Fibrosis ultimately weakens muscles and can put
pressure on nerves, causing pain.

While long thought to be irreversible, new research by scientists at the
Lewis Katz School of Medicine at Temple University (LKSOM) shows
for the first time in animals that it may be possible to undo the damage
caused by fibrosis and, in the process, restore muscle strength.

The findings, published online March 30 in The FASEB Journal, offer
hope for people who have been unable to return to work because of an
overuse injury.

"The accumulation of scar tissue from muscle fibrosis is the primary
cause of muscle weakness that arises following overuse injury, also
known as repetitive strain injury," explained Mary F. Barbe, Ph.D.,
Professor of Anatomy and Cell Biology and Professor in the Department
of Physical Therapy at LKSOM.
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Dr. Barbe and colleagues, including her primary collaborator Steven N.
Popoff, Ph.D., the John Franklin Huber Chair and Professor of Anatomy
and Cell Biology at LKSOM, found that this scarring process can be
halted and even reversed by a drug known as FG-3019. FG-3019, which
works by blocking the activity of a protein called CCN2, was recently
approved by the U.S. Food and Drug Administration for the treatment of
Duchenne muscular dystrophy.

Dr. Barbe's team carried out their investigation in a rat model of overuse
injury in which animals were trained to do a task in a high-force, high-
repetition manner for a reward. After 18 weeks, animals trained on the
task developed muscle fibrosis characteristic of overuse injury.

The researchers then divided the animals into three groups: one that
received no treatment, one that received an inactive "sham" treatment,
and one that received FG-3019. The treatment period lasted six weeks,
during which all animals were given a rest from the high-force, high-
repetition task.

Following the six weeks of rest, analyses of muscle tissue showed that
untreated animals and sham-treated animals had significantly elevated
muscle levels of fibrosis-related proteins, including collagen and CCN2,
which promotes the growth of connective tissue. By contrast, in
FG-3019-treated animals, CCN2 and collagen levels were similar to
levels in control rats that were not trained to perform the repetitive task.
Fibrotic damage was also reversed in animals given FG-3019, and these 
animals showed significant improvements in grip and other tests of
muscle strength.

"FG-3019 is already in clinical trials for other diseases involving
fibrosis, including pulmonary fibrosis and kidney fibrosis," Dr. Barbe
said. "Our work adds to the relevance of this drug in treating fibrotic
diseases, with the novel application for muscle fibrosis associated with
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overuse injury."

Dr. Barbe and colleagues hope to pursue the use of FG-3019 in clinical
trials in human patients.

"If we can successfully reverse muscle fibrosis in humans, we will be
able to provide relief and help workers with overuse injury eventually
return to their jobs."

  More information: Mary F. Barbe et al, Blocking CTGF/CCN2
reduces established skeletal muscle fibrosis in a rat model of overuse
injury, The FASEB Journal (2020). DOI: 10.1096/fj.202000240RR

Provided by Temple University

Citation: Researchers reverse muscle fibrosis from overuse injury in animals, hope for human
trials (2020, March 30) retrieved 2 May 2024 from 
https://medicalxpress.com/news/2020-03-reverse-muscle-fibrosis-overuse-injury.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

https://medicalxpress.com/tags/muscle/
https://medicalxpress.com/tags/fibrosis/
http://dx.doi.org/10.1096/fj.202000240RR
https://medicalxpress.com/news/2020-03-reverse-muscle-fibrosis-overuse-injury.html
http://www.tcpdf.org

