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Noble therapeutics targeting a neuromuscular disease, 
Spinal and bulbar muscular atrophy  
 
Background:  
Spinal and bulbar muscular atrophy (SBMA), also known as Kennedy’s disease, is a 
neuromuscular disorder characterized by muscle weakness and atrophy. SBMA is caused by the 
expansion of the polyglutamine tract in the androgen receptor (AR) 
gene.  Leuprorelin acetate potentially improves neurological symptoms in SBMA patients, 
although the effect of this drug is limited by its adverse reaction.  
  
Technology Overviews:  
Researchers in Nagoya University have successfully identified the therapeutics of SBMA targeting the 
spatiotemporal dysregulation of signaling pathways in SBMA. By using Bio-rad Bio-plex assays, the 
expression levels of phosphorylated proteins were measured in the spinal cord and skeletal muscle 
specimen of a mouse model of SBMA (AR-97Q mice) at three stages. As a result, the level of 
phosphorylated Src was markedly up-regulated both in the spinal cords and skeletal muscles before the 
onset of neurological symptoms. In spinal cord, the activation of Src sustained until the advanced stage 
of the disease. Src pathway was also up-regulated in neuronal and muscle cell models of 
SBMA. Furthermore, the intraperitoneal administration of a Src kinase inhibitor (SKI) improved the 
phenotypes and lifespan of AR-97Q mice. Therefore, SKIs are candidate therapeutics for SBMA.  
 

Fitures:  
Figure 1. Method.  
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Figure 2. Abnormally phosphorylated proteins in AR-97Q mice.  

  
 
 

 Figure 3. Phosphorylation levels of Src, Stat3 and p38MAPK in cellular models of SBMA.  
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Figure 4. Src kinase inhibitor (SKI:A419259) improves the viability of cellular models of SBMA (n=3).  

   
  

 
Figure 5. A419259 improves neuromuscular phenotypes of the mouse model of SBMA.  
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Figure 6. Downstream targets of Src in mouse and cellular models of SBMA.  

  
  

Figure 7. Phosphorylation of p130 exerts toxicity in the cellular model of SBMA.  

   
 
Further Details:  
(Poster Presentation) Madoka Iida et al., Development of therapeutics targeting the spatiotemporal 
dysregulation of signaling pathways in spinal and bulbar muscular atrophy. 59th Annual Meeting of the 
Japanese Society of Neurology. May 2018.  
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