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 Neurodegenerative disorders represent a colossal disease burden not only in terms of human suffering but also in terms of economic cost. 
Worldwide population is rapidly ageing which is a risk factor for most neurodegenerative disorders. The current treatments available for neu-
rodegenerative disorders, namely Alzheimer’s disease and Parkinson’s disease are very limited and only delay clinical symptoms rather than 
addressing the cause and preventing the disease progression. 
 Despite the therapeutic strategies and advances for the treatment of neurodegenerative disorders, affected patients eventually experience 
intolerable and untreatable debilitating conditions. A neuroprotective therapy that slows, halts or reverses the underlying progression of neu-
ronal loss preventing the development of cumulative disabled symptoms remains the uppermost priority in the search for new therapeutic 
strategies. 
 In this thematic issue it will be reviewed some recent advances that underlie putative therapies for neuroprotection, as well as, potential 
targets that might be further exploited in the future. Recent scientific advances have identified new pathways involved in several neurodegen-
erative diseases that suggest new targets for the development of neuroprotective drugs. It will be summarized some of the most promising 
candidate targets for neuroprotection. These targets include agents that might improve mitochondrial function, microtubule dynamics or the 
degradation of defective mitochondria and protein aggregates; neurotrophic factors therapy; microRNAs; modulation of neuroinflammation; 
epigenetic alterations and cell replacement therapies. The diseases covered in this issue are Dementia, Alzheimer’s disease, Parkinson’s dis-
ease, Multiple Sclerosis, Amyotrophic Lateral Sclerosis and Polyglutamine diseases. 
 The first chapter will discuss microRNAs role in dementia. MicroRNAs are a family of small, non-coding RNAs that provide broad si-
lencing activity of mRNA targets and post-transcriptional regulation of gene expression. Some reports suggest that microRNAs may be a 
contributing factor in neurodegeneration. Indeed, changes in the expression of several microRNAs have been associated with neurodegenera-
tive disorders including Alzheimer’s disease. Hence Cardoso and colleagues will shed light on the use of these small molecules as disease 
markers and new therapeutic targets for the treatment of dementia [1]. 
 Neuroinflammation is characterized by the appearance of reactive astrocytes and microglia and seems to be highly involved in the disease 
pathogenesis of neurodegenerative disorders. In chapter 2 Lavrnja et al. will elucidate the recent advances in this field, as well as, limitations 
that need to be overcome in order to pursue neuroinflammation as a potential therapeutic approach. Specifically this chapter will focus on 
potential therapies that modulate neuroinflammation and are neuroprotective in a disease of unknown etiology, Multiple Sclerosis [2]. 
 Several studies set mitochondrial dysfunction at the center of several neurodegenerative disorders. Taking this into account Morris and 
Wilkins will present the current therapeutic initiatives of how mitochondria might be effectively targeted as a therapeutic opportunity for 
neurodegenerative disorders such as Amyotrophic Lateral Sclerosis, Alzheimer’s disease and Parkinson’s disease [3]. 
 Nóbrega and colleagues chapter will be focused in the involvement of proteolytic cleavage in Polyglutamine diseases. Failure in prote-
olytic cleavage leads to toxic polyglutamine-expanded proteins. These authors will discuss the mechanisms of fragment toxicity that are re-
sponsible for neurodegeneration in six types of spinocerebellar ataxia caused by polyglutamine expansion of proteins [4]. 
 In chapter 5, cell replacement therapies will be discussed by Metcalfe, Bickerton and Fahmy as promising strategies to slow down or re-
place neuronal loss observed in neurodegenerative disorders. Cell-based therapy for neurodegenerative diseases and nanotherapy will be elu-
cidated and their potential in cellular neuroprotection to repair degenerative brains will be clarified [5]. 
 An effective axonal transport is extremely crucial within the neuron in order to move organelles, vesicles and proteins from the cell body 
to the axon (Anterograde) and to move proteins and organelles destined for degradation from the axon back to the cell body (Retrograde). In 
diseases where the progressive death of neurons occur, long axons degenerate and put at risk both retrograde and anterograde axonal transport 
leading to energy failure and the accumulation of proteins aggregates and dysfunctional organelles. Therefore Cappelletti and co-workers will 
discuss several evidences that suggest that targeting microtubules and microtubule-focused therapies envisaging an improvement of axonal 
transport may be effective in the treatment of neurodegenerative diseases [6].  
 Neurotropic factors are a family of proteins that are responsible for the growth, differentiation, survival of developing neurons and the 
maintenance of mature neurons, such as Brain-derived neurotrophic factor (BDNF) and Glial cell-derived neurotrophic factor (GDNF). Balta-
zar et al. will clarify the role of neurotrophic factors in Parkinson’s disease [7]. Moreover these authors will discuss the current knowledge on 
neurothropic factors and the potentially benefic outcome of modulating neurotrophic factors.    
 Epigenetic is a regulator of gene expression by modifying histone tails or changing DNA methylation. Interestingly, several studies now 
suggest a relationship between epigenetic alterations and neurodegenerative diseases. Thus understanding epigenetic alterations hold great 
promises for the development of novel diagnosis methods and therapeutic approaches. In the final chapter, the emerging science of epigenet-
ics will be reviewed by Maes and co-workers [8]. The authors will review the recent discoveries of new targeted therapies and biomarkers for 
neurodegenerative diseases, namely Parkinson’s disease and Alzheimer’s disease.    
 Overall we hope to contribute with a thorough and detailed issue with excellent reviews aiming to advance research in the field of neu-
rodegenerative disorders and possible therapies whose major goal is to stop disease progression and resultant symptomatology. 
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 Finally, I would like to express my gratitude for the effort of all authors to provide interesting and far-reaching chapters that expectantly 
will improve the scientific knowledge in the area of neurodegenerative diseases therapies, targets for treatment and biomarkers. 
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