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INTRODUCTION 

 

It is possible that diseases involving neuronal pathology share a similar pathogenesis, including inflammation and the 

aggregation of abnormal proteins. Molecular advances have shown that malformed proteins, such as amyloid beta (Aβ), 

cause damage to the brain by creating toxicity and inflammation (1,2). The deposition and aggregation of abnormal 

proteins in the brain is involved in some neurodegenerative diseases, including Alzheimer's Disease (AD), Parkinson's 

disease (PD), and Huntington’s disease (HD). Today the pathogenesis of these diseases is a little clearer, but it is not yet 

fully explained and there seems to be much more to discover. The diagnosis of neurodegenerative disease is often difficult 

to make, as diseases often share many similarities, and it can sometimes only be made after the patient's death. The various 

pharmacological therapies available are limited and are often determined on the basis of the symptoms that the patient 

presents. However, the more we learn about these diseases, the more therapeutic tools can be constructed.  

 

DISCUSSION 

 

Neurodegenerative disorders are diseases that present central nervous system (CNS) dysfunction with the loss of 

neurons. The most common of these diseases are AD and PD, and the pathogenesis is mediated by protein dysfunction in 

both disorders. AD and PD present a similar pathogenic mechanism which concerns the alteration of proteins, their 

deposition, and their folding (3). 

In AD, the protein dysfunction involves the misfolding of Aβ and the Tau protein, which leads to the formation of 

destructive Aβ plaques in the brain. In PD, there is misfolding of the protein alpha-synuclein (α-syn), which aggregates 

to form neuronal inclusions called Lewy bodies. This pathogenic mechanism is also present in Huntington’s disease (HD), 

where the huntingtin protein is misfolded and aggregated. This shows that many neurological disorders may present 

similar characteristics and therefore require common therapy.  

Often, the symptoms and therapy of the different brain disorders overlap, making the diagnosis difficult, even if 

considerable progress has been made today with biomarkers. Neurodegenerative diseases can be classified based on 

clinical symptoms, anatomical region, biochemical modification of neuronal or glial proteins, and abnormalities of 

extracellular proteins. Clinical signs may include cognitive decline or alterations in CNS functions and/or dementia. The 
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involved tissues may concern the limbic system, neocortical areas, hippocampus, and cortex. In addition, there are protein 

abnormalities and the loss of neurons, processes that can be highlighted with immunohistochemistry, which can help in 

the diagnosis.  

The diagnosis should take the accumulation of both intracellular and extracellular proteins into consideration. 

Different proteins can be involved in neurodegeneration, which can be seen in the brains of elderly people presenting 

alterations in brain structures. The distribution of abnormal proteins in the brain and their characterization can be of great 

help in the classification of these diseases. 

Misfolded proteins generate the formation of Aβ oligomers in the CNS and therefore, amyloidosis (Fig.1). Aβ 

oligomers were found in in vitro experiments using cell cultures from mouse models mimicking AD and brain tissue 

samples from post-mortem AD patients, demonstrating that these peptides are key components of amyloidosis and illness 

(4). It is hypothesized that in addition to amyloidosis, other abnormal protein molecules may also participate in brain 

disorders. Furthermore, as there are different types of Aβ formations, these can interact with each other, damaging neurons 

and causing disease.  

 
Fig. 1. Misfolded proteins are generated by an initial protein that forms a monomer. Monomers join to create oligomers 

which aggregate and form amyloid (Aβ) plaques, which damages neurons and leads to neurodegeneration. 

 

Aggregated plaques of Aβ protofibrils cause neurotoxicity with neuronal damage and play an important role in the 

pathogenesis of neurodegenerative diseases such as AD. The accumulation of Aβ in the brain precedes the disease, which 

can manifest even after several years. The in-depth study of Aβ facilitates therapeutic research for these neurodegenerative 

diseases as there is much needed for resolving this dilemma that affects a substantial amount of people around the world.  

 

CONCLUSIONS 

 

Recently it has been observed that the inhibition of Aβ with proteases may be the right path for therapeutic research. 

For example, different studies utilizing the transport protein transthyretin (TTR), which binds and alters the augmentation 

of Aβ clustering, have shown that it inhibits the Aβ toxicity both in vitro and in vivo (5-7). However, more studies are 

needed to clarify many obscure points presented by these neurodegenerative diseases.  
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