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Introduction
Skeletal muscle injuries are extremely common during 
sporting events and other activities, and impaired muscle 
function or increased risk of recurring injury can occur 
following recovery. Skeletal muscle is highly adaptable 
tissue that can regenerate new muscle fibers after damage 
by injury or disease. Muscle stem cells and other cell 
types in skeletal muscle orchestrate the regeneration 
process. The first step of regeneration is associated 
with acute inflammation, degeneration, and removal of 
the damaged muscle, which is subsequently replaced 
by newly regenerated muscle tissue. A protein called 
ribonucleic acid-binding motif protein 20 (RBM20) is 
highly expressed in heart and skeletal muscles. RBM20 
binds ribonucleic acid (RNA) and is responsible for RNA 
processing, but the role of RBM20 in skeletal muscle 
injury and regeneration is unknown.

Objectives
In this study, we evaluated whether RBM20 regulates 
skeletal muscle regeneration in rat muscle following 
an injury.

Materials and Methods
We used 9-week-old rats to study the skeletal muscle 
regeneration process. We injured the rat hind limb muscle 
tissue with an injection of chemical reagents, following 
University of Wyoming animal care and use policies. After 
this procedure, hind limb muscles were harvested at 18 
hours and again at 3, 5, 7, 14, and 30 days post-injury to 
analyze the injured muscle tissues (Fig. 1).

Results and Discussion
Our observation indicated that muscle mass and the 
regenerating muscle fiber (cell) numbers were not 
significantly different between control and test group 
animals during the entire process of regeneration. The 

muscle fibers, however, were significantly smaller and 
grew slower in the test group compared to the control, 
indicating a delayed regeneration process in the injured 
muscle tissues. Additionally, we observed higher levels 
of fibrotic tissues in our test group, indicating damaged 
tissue could not be efficiently replaced with newly formed 
muscle fibers. We also observed that proteins essential 
for skeletal muscle regeneration were expressed less in 
the test group. We did not observe any differences in the 
muscle microstructure assembly process between the 
control and test groups. The fiber maturation process, 
however, was significantly delayed in the test group.

Our completed study indicates that RBM20 is essential 
for skeletal muscle regeneration. Without RBM20, the 
skeletal muscle regeneration process is delayed and injured 
muscle cannot efficiently substitute damaged tissues with 
newly formed muscle fibers. In the future, more work 
could be done to develop therapeutic agents that could 
target RBM20 to accelerate injured muscle regeneration 
and healing.
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Figure 1. Maimaiti Rexiati, a graduate student in Assistant Professor Wei Guo’s lab, performs morphological analysis on injured rat muscle sections.




