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alterations 

To investigate the metabolism 
and the mitochondrial function 

of the skeletal muscle. 

Clinical trial identifier: NCT02670226 

Controls 
N=20 

ALS 
N=17 

Deltoid biopsy 
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LC-MSMS 

Different metabolites between ALS and controls muscle. 
Univariate volcano plot analysis performed with MetaboAnalyst 5.0. 

Decreased in ALS 

Increased in ALS 

A B C 
CV-ANOVA: p<0.0012  

OPLS-DA model, with R2X=0.76, R2Y=0.555, Q2=0.446 Metabolites with VIP score >1 
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Mitochondrial enzymatic activity in the 
muscle of ALS patients and controls.  
Results are shown as median±SD.  
Data was analyzed using the Mann-Whitney 
statistical test. 

Ultrastructural alterations in muscle mitochondria from ALS patients compared to control subjects. 

presence of mitochondria 
aggregates in the 

subsarcolemnic space  

Univariate and multivariate analysis 
regarding metabolites levels in muscle 
and survival in ALS patients (p values). 

Conclusions: 
 We showed, for the first time, metabolic alterations in muscle that 

correlate with pathological findings, namely mitochondria dysfunction.  
 The dysfunction in the muscular energetic metabolism in the early stages 

of ALS disease was observed through a multi-parametric exploration of 
metabolism at the time of diagnosis.  

 Our findings strengthen the theory of key muscle dysfunction in the 
pathology of ALS, through the description of new metabolic actors. 


