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What is Duchenne muscular dystrophy? 

Duchenne muscular dystrophy (DMD) is a genetic disease caused by mutations in 

the dystrophin gene. Without dystrophin, muscle fibres become fragile and are 

repeatedly damaged during normal muscle activity. Over time, muscles lose 

their ability to repair themselves effectively, leading to chronic inflammation, 

fibrosis (scar tissue), loss of muscle and strength.  

A major reason for this progressive decline is that muscle stem cells gradually 

lose their ability to regenerate damaged muscle because of chronic 

inflammation, oxidative stress and cellular ageing (senescence). Muscle stem 

cells are specialised repair cells that live within muscles. When a muscle is 

damaged, these cells become activated, multiply and help create new muscle 

fibres to repair the injury. 

Finding ways to improve muscle regeneration could therefore help slow disease 

progression. 

 

What was the aim of this study? 

The researchers investigated whether forskolin, a naturally occurring compound 

could: 

• Improve muscle regeneration in DMD, 

• Reduce the buildup of scar tissue in muscles, 

• Support the health and activity of muscle stem cells, 

• Reduce harmful inflammation, 

• Improve muscle function long term. 

 

They also wanted to determine whether there were any unwanted side effects 

associated with prolonged treatment. 

 

 

 



How was the study carried out? 

The study used a DMD rat model, which develops a disease that more closely 

resembles human Duchenne muscular dystrophy. Before new treatments can be 

tested in people, they are often evaluated in animal models that closely 

resemble the human condition. The researchers performed two studies: 

• a short-term acute injury study, looking at how forskolin treatment 

affected muscle repair after muscle injury;  

• a longer-term chronic treatment study, in which DMD rats received 

forskolin for several months.  

 

The researchers examined: 

• muscle regeneration,  

• scar tissue formation (fibrosis),  

• muscle stem cell number and activity,  

• muscle stem cell senescence,  

• inflammation,  

• muscle strength,  

• respiratory function,  

• cardiac function,  

• and changes in skeletal muscle, breathing muscle (diaphragm) and heart 

muscle.  

 

What did the researchers find? 

The researchers found that forskolin improved several processes involved in 

muscle repair. Following acute muscle injury, forskolin significantly improved 

the appearance of dystrophic muscles and reduced fibrosis. Forskolin also 

enhanced muscle regeneration. Longer treatment increased the number of 

newly regenerated muscle fibres and increased the number and proliferation of 

muscle stem cells, allowing more of them to remain active and participate in 

muscle repair.  

The treatment also reduced inflammation. However, the improvements seen in 

muscle tissue did not lead to major improvements in overall muscle 

performance. Muscle strength and resistance to fatigue showed little change. 

Moreover, they observed some cardiac damage. 

 

 

 

 



Why is this research important? 

This study suggests that forskolin can support several important aspects of 

muscle repair in Duchenne muscular dystrophy, including: 

• improving muscle regeneration,  

• reducing scar tissue formation,  

• supporting muscle stem cell health,  

• and creating a more favourable environment for muscle repair.  

 

These findings improve our understanding of how muscle regeneration might be 

enhanced in Duchenne muscular dystrophy. 

However, the study also highlights some important limitations. While muscles 

appeared healthier under the microscope, these changes did not translate into 

substantial improvements in muscle function. 

 

What are the next steps? 

The authors suggest that future research should focus on developing safer and 

more specific compounds that provide beneficial effects on muscle repair while 

avoiding unwanted side effects. 

Future studies will also need to: 

• optimise the dose and duration of treatment,  

• better understand how forskolin reduces scar tissue formation,  

• investigate safe methods of administration,  

• identify safer and more specific therapeutic compounds. 

 

For more detailed information, you can refer to the full research article 

published in Skeletal Muscle: https://pubmed.ncbi.nlm.nih.gov/40329365/ 
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