
Amyotrophic lateral sclerosis (ALS) was firstly 
described as a clinico-pathological entity by Jean 
Martin Charcot in 1869 and in subsequent articles 
in 1874. Originally defined as motor system dis-
ease primarily affecting the final common motor 
pathways in the spinal cord and brain, ALS is today 
recognized to be a complex disorder involving other 
“non motor” regions of the Central Nervous System 
(CNS) and organs like the skin, liver, and, more 
recently, bone marrow (Bossolasco et al, 2010), 
and the enteric nervous system (Wakabayashi et al., 
2010). This new prospective of ALS, a disease with 
involvement of multiple neuronal and non-neuronal 
cell populations and also of different organs outside 
the CNS must have unpredictable consequences on 

future therapeutical strategies not merely restricted 
to the rescue of degenerating motoneurons but 
simultaneously directed to multiple organs.
Since the first description of the disease, the discov-
ery in 1993 that mutations in SOD1 occur in certain 
families with ALS has been particularly important: 
several other genes have been isolated in selective 
families and functional studies have identified pos-
sible mechanisms of disease (Rosen et al., 1993). 
Probably one of the major advancement in the 
definition of the disease has been the discovery of 
the frontotemporal involvement: in 2006, the notion 
that pathological TDP-43 is involved in neurologi-
cal diseases was proposed when it was discovered 
to be the major disease protein in frontotemporal 
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A B S T R A C T

Introducing ALS at present times leads to re-define the concept of motor neuron selectivity which characterizes this 
disorder. In fact, multiple systems including skin, liver, and bone marrow are altered in ALS patients. The motor 
neuron is still the focus of the disorder and the extended pathology did not modify the concept of ALS as a devas-
tating disorder based on motor neuron loss. Nonetheless, the involvement of non-motor neurons as well as areas 
outside the central nervous system leads to a different perspective to understand the causes, pathophysiology and 
therapy of ALS. For this reason a specific issue is dedicated to understand whether intersecting basic, pre-clinical 
and clinical knowledge of ALS may lead to a coherent novel scenario allowing to translate basic findings into clini-
cal practice. Several pre-clinical issues described in this volume appear robust enough to indicate that we should 
modify a number of approaches when designing future therapeutic strategies. Similarly, novel investigations based 
on altered cell to cell communication are needed to further progress in understanding amyotrophic lateral sclerosis.
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dementia (FTD) with ubiquinated inclusions, FTD 
with motor neuron disease (FTD-MND), and ALS 
(Neumann et al., 2006). Therefore, a common patho-
genesis linked to TDP-43 abnormalities in these 
disorders has been suggested and further confirmed. 
This scheme reflects the considerable overlap of 
clinicopathological features between all neurode-
generative diseases. In fact, ALS and FTD may be 
situated at different points along one continuous and 
broad clinicopathological spectrum of a multisystem 
degeneration. Detailed reviews on the significance 
of clinical overlap and transition forms between 
ALS, FTD-MND, and FTD-U have recently been 
published and the consensus criteria on the diagnosis 
of frontotemporal cognitive and behavioural syn-
dromes in ALS have emerged (Strong et al., 2009).
The information provided by genetic studies toward 
the understanding of the pathogenesis of ALS both 
in sporadic and familiar forms (FALS) has been 
invaluable, so far. Identification of novel cellular 
pathways involved in motor neuron degeneration 
has been achieved, providing potential therapeutic 
targets. The discovery of novel FALS-associated 
genes has dramatically enlarged the knowledge 
of ALS pathogenesis but unfortunately, only one 
third of the genetic variability in FALS has been 
explained so far. After identification TARDBP and 
FUS, other genes have been reported such as VCP 
(Johnson et al., 2010) and, more recently, the FUS 
homolog TAF15 (Ticozzi et al., 2011). Family-based 
linkage studies have identified genes that contribute 
to FALS. By contrast, the cause of most cases of 
sporadic ALS remains unknown. Studies other than 
Genome-wide association studies (GWAS), such 
as candidate-gene association studies, have been 
used to identify genetic risk factors involved in 
sporadic ALS; however, replication of these asso-
ciations in different populations has often failed. 
GWAS, which have no a priori hypothesis about 
disease gene function, have been done in sporadic 
ALS and have identified several candidate suscep-
tibility genes, including ITPR2 FGGY, DPP6, and 
UNC13A. However, the odds ratios associated with 
the risk alleles identified in these studies were low 
and the results have rarely been replicated in inde-
pendent studies. Recently two independent GWAS 
studies in Europe identified a linkage disequilibrium 
block in the chromosome 9p21locus, suggesting that 
a variant in this genomic interval might have a role 

in sporadic ALS and possibly FTD (Laaksovirta et 
al., 2010; Shatunov et al., 2011). After new gene 
identification, the consequent engineering of animal 
models of ALS has been reached, providing essen-
tial tools for validating drugs efficacy.
ALS patients inevitably develop disability despite 
currently available medical therapies. Accordingly, 
a neuroprotective therapeutical strategy that slows 
or stops disease progression is an urgent require-
ment. While there are many promising candidate 
agents based on laboratory studies, the translation of 
a novel study intervention into a viable disease-mod-
ifying therapy has proven to be extremely difficult 
to achieve. To date, no agent has been determined to 
be neuroprotective by either regulatory authorities 
or physicians. Among the limiting factors are uncer-
tainty as to the aetiology and pathogenesis of cell 
death in ALS and what precisely to target, a reliable 
animal model in which to test putative neuroprotec-
tive therapies, a method for accurately determining 
the optimal dose range to employ clinical trials, and 
a clinical outcome measure that accurately reflects 
the status of the underlying disease state. There is 
some optimism that we are beginning to be able 
to overcome some of these obstacles. While we 
don’t yet know the precise cause of ALS, genes 
associated with familial cases of the disease have 
implicated mitochondrial defects and/or proteolytic 
stress, with increased production or impaired clear-
ance of misfolded proteins being at the heart of the 
disease. These genes have led to discovery of a host 
of novel candidate targets for putative neuroprotec-
tive agents. While no satisfactory animal model cur-
rently exists, it is not unreasonable to consider that 
gene mutations that have been or will be discovered 
will eventually increase the number of ALS animal 
models. Determining the dose levels to study in a 
clinical trial of a putative neuroprotective agent is 
currently a problem, but it should be solvable with 
a concerted effort. Finally, there remains the issue 
of how to measure the impact of a protective agent 
on disease progression. The study designs used 
to date need to be enriched of measures with the 
assumption that the intervention may have a disease-
modifying effect. There is an intensive search for 
a biomarker of disease progression that could be 
used as a surrogate marker, but at present, none has 
been delineated. The need to substantiate the early 
clinical diagnosis with neurophysiological findings 
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represents matter of a continuous process with new 
and updated electrophysiological criteria.
The desperate need of biological markers has been 
unsuccessful at the moment but with the realisa-
tion that ALS has a consistent cerebral component 
to pathology, notwithstanding marked clinical and 
prognostic heterogeneity, neuroimaging has been 
able to generate potential biomarkers of both cor-
ticospinal tract and extra-motor cerebral pathology 
(Agosta et al., 2010). A range of MR modalities 
have been developed that can potentially track other 
disease-related cerebral effects, including white 
matter integrity (diffusion imaging), and metabolite 
changes using MR spectroscopy), which is highly 
sensitive but has lacked standardisation and specific-
ity to date.
In the last few years there have been major advanc-
es in our understanding of ALS: it must now be 
determined if some of the mechanisms of disease 
described above can be finally translated into effec-
tive treatment strategies that will improve survival 
and quality of life for ALS patients.

Summary

The complex and new scenario of an old disease 
changing features inspired the Meeting held on 23 
October 2009 at the IRCCS Neuromed in Pozzilli, 
Italy. The Meeting covered many new aspects of the 
disease, tackling the problem from different angles 
both in the pre-clinical and clinical perspective. The 
final goal of any study has to be the definition of 
the most adequate therapy and, for ALS, this is still 
an unsolved task. In keeping with this, the present 
special issue encompasses several features which 
characterize ALS aiming to provide an updated per-
spective of the disease ranging from the analysis of 
motor neuron survival due to genetic and acquired 
environment to relevant clinical outcomes involving 
disease definition and novel treatment options.
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