
 

Inhibitors of Monoamine Oxidases for the treatment of muscular dystrophies 
and cardiac diseases 

 

Description of the Invention 
Accumulation of reactive oxygen species (ROS) contributes to diseases of cardiac and skeletal muscles. 

ROS are mostly generated within mitochondria that are also a primary target of oxidative stress. We 

have demonstrated the relevance of ROS generated specifically by the mitochondrial enzymes 

Monoamine Oxidases (MAO) in acute and chronic models of cardiac pathology as well as in muscular 

dystrophy (MD) and the subsequent protection afforded by MAO inhibition. We demonstrated that 

use of drug compounds from the class of the MAO inhibitors protects myoblasts and myotubes from 

patients affected by Duchenne MD.  

According to these findings we patented the use of MAO inhibition for the treatment of muscular 

dystrophy (U.S. Patent No. 8,487,008, July 16, 2013). We are extending the efficacy of MAO inhibition 

to diabetic cardiomyopathy demonstrating the amelioration of cardiac function in vivo. 

Which Need does it Respond to? 
Muscular dystrophies (MD) are a group of more than 30 rare genetic diseases characterized by 

progressive weakness and degeneration of the skeletal muscles. Some forms of MD are seen in infancy 

or childhood, while others may not appear until middle age or later. The disorders differ in terms of the 

distribution and extent of muscle weakness (some forms of MD also affect cardiac muscle), age of 

onset, rate of progression, and pattern of inheritance. 

Duchenne MD is the most common form of MD and primarily affects 15-16 boys every 100.000 

newborns. It is caused by the absence of dystrophin, a protein involved in maintaining the integrity of 

muscle. Onset is between 3 and 5 years and the disorder progresses rapidly. Most boys are unable to 

walk by age 12. Due to the successful use of respiratory devices, mortality is increasingly contributed 

to cardiac  failure that is likely to involve oxidative stress and mitochondrial alterations. As of 2016, 

there is no specific treatment or cure for muscular dystrophy, apart from palliative treatment 



 

(corticosteroids). Regarding antioxidant treatments, while non-specific scavengers remove toxic species 

only after their generation, MAO inhibitors prevent their generation specifically. In addition, among the 

many sources of ROS MAO is the only one that can be inhibited by specific compounds that are 

clinically available. Among pathologies causing heart failure, cardiovascular complications are the 

leading causes of mortality in both insulin-dependent (IDDM) and non-insulin-dependent diabetes 

mellitus (NIDDM). The severity of this problem is clearly illustrated by the finding that IDDM patients 

suffer from mortality rates many times higher than of the general population. In spite of the gravity of 

this complication, there is a relative paucity of data specifically on the pathogenesis, prevention and the 

treatment of the cardiovascular lesions in diabetes. 

Market Size and Application 
MD disease incidence is of about 15-16 new cases every 100.000 newborns. As of today there is no 

cure. Diabetes incidence is of about 660 new cases every 100.000. A recent investigation among a 

diabetic patient population, showed that 16.9% of them met criteria for diabetic cardiomyopathy and 

54.4% had diastolic dysfunction.  

Commercialization and Advancement Status 
MAO inhibitors for either MAO-A or -B isoforms are already clinically available. The presence of both 

enzyme isoforms in skeletal and cardiac myocytes suggests the possibility to develop a drug for either 

Duchenne MD or cardiovascular complications of diabetes combining a MAO-B and MAO-A inhibitors. 

Based on our experimental data, we believe this approach is ready to be tested in a clinical trial aimed 

at the treatment of either Duchenne MD or cardiovascular complications of diabetes. 
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