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ALS is a rapid and progressive neurodegenerative disease that targets motor neurons in 

spinal cord, cortex and brain stem. 

The selective degeneration of motor neurons manifests as a linear decline in muscular 

function  eventually resulting in paralysis, speech deficits and dysphagia.  

 (Rowland LP et al., New Engl J Med, 2001; 344:1688-700).  

  Amyotrophic Lateral Sclerosis 

Maladie de Charcot 

Motor Neuron Disease 

Lou Gehrig’s Disease  
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Epidemiologic Investigations of Amyotrophic Lateral Sclerosis:  

2. Familial Aggregations Indicative of Dominant Inheritance Part I.  

Kurland and Mulder Neurology.1955; 5: 182  

 

 

 

 

5-10% Familial ALS   

  

 

Chromosome 21   
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Up to date, more than 20-ALS genes have been identified in fALS. These genetic 

mutations represent different molecular pathways of motor neuron degeneration. 





Figure 1. Proposed mechanisms of toxicity in SOD1-mediated ALS

Ilieva et al. J. Cell Biol. 2009:0:jcb.200908164-jcb.200908164

© 2009 Ilieva et.al.
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FTLD and ALS : two extremes of a 

clinical continuum. 









Multifactorial Disease   
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Nel 2000→inchiesta antidoping calciatori italiani 



Controversy in ALS—where does 

the disease begin? 

    

   Despite Charcot’s initial observation of 
concomitant UMN and LMN pathological 
changes in ALS, the question of where 
ALS begins has not been established. 

   Resolution of this question might enhance 
the understanding of the pathophysiology 

   of ALS and has diagnostic and therapeutic 
importance. 





Local propagation 

Kanouchi T et al. J Neurol Neurosurg Psychiatry 
doi:10.1136/jnnp-2011-301826 
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Conclusioni dei Revisori 

  
Riluzolo 100 mg/die è ragionevolmente 

sicuro e probabilmente prolunga la 

sopravvivenza media di circa 3 mesi nei 

pazienti con Sclerosi Laterale Amiotrofica   



Time course of neurodegeneration and related parameters.  

Katsuno M et al. J Neurol Neurosurg Psychiatry 
2012;83:329-335 

©2012 by BMJ Publishing Group Ltd 



Terapia genica 





Novel therapeutic targets in ALS 





Possibili cause di insuccesso 

terapeutico dei fattori di crescita 
 

• Inadeguatezza della via di somministrazione (non 
superano la barriera ematoencefalica) 

 

• Struttura chimica.  Si tratta di piccole proteine molto 
fragili, con una emivita molto breve che per poter 
esercitare il loro effetto terapeutico devono mantenersi 
chimicamente intatte.   

 

• L’azione in vivo inoltre potrebbe essere annullata dalla 
necessità di azione sinergica con altri fattori di crescita.  

 

• Effetti collaterali importanti 



sNN0029 
A Double-Blind, Randomised, Parallel Group Safety and 

Tolerability Study of Intracerebroventricular Administration of 

sNN0029 to Patients With Amyotrophic Lateral Sclerosis, Using an 

Implanted Catheter and SynchroMed® II Pump 

University Hospital Leuven, Department of Neurology 



GM604 Phase 2A Randomized Double-blind Placebo Controlled Pilot 

Trial in Amyotrophic Lateral Sclerosis  (GALS)  

ClinicalTrials.gov Identifier 

NCT01854294 







Study of Ozanezumab (GSK1223249) Versus Placebo in the Treatment of 

Amyotrophic Lateral Sclerosis 

 
ClinicalTrials.gov Identifier: 

NCT01753076 





• The trial results showed that NP001, delivered directly into 

the blood stream intravenously, was safe and well 

tolerated, with a modest clinical benefit seen in the high 

dose group. 

• Neuraltus are planning a larger Phase III study to test the 

safety and effectiveness of this treatment in America for 

the second half of 2013. 



Le cellule staminali e la SLA: 

presente e futuro 
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Il tessuto nervoso non contiene matrice extracellulare ed è 

formato da due tipi di cellule: 

 

 

 

1) cellule nervose o neuroni   2) cellule gliali 

TESSUTO NERVOSO 





Cellula Staminale 



Fonti di cellule staminali 

Le cellule staminali sono generalmente classificate come 
embrionali e adulte.  Tecnicamente anche le cellule 

staminali prelevate da tessuti fetali e da cordone ombelicale 
sono classificate come adulte. Pertanto i ricercatori 

preferiscono usare il termine cellule staminali tessutali per 
tutte le cellule ad eccezione delle cellule embrionali.  
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