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DESCRIPTION
Neurodegenerative  diseases  such  as   Alzheimer's  Disease (AD),  
Parkinson's Disease (PD), Amyotrophic Lateral Sclerosis (ALS) and  
Multiple Sclerosis (MS), are among the most conditions affecting 
millions of people worldwide. These diseases are characterized by 
the progressive loss of structure or function of neurons, leading 
to cognitive decline, motor dysfunction and eventually death. 
While the precise causes of neurodegenerative diseases remain 
complex and multifactorial, chronic inflammation has emerged 
as a key factor in the pathogenesis. Understanding the impact of 
chronic inflammation on neurodegenerative diseases is essential 
for developing effective therapeutic strategies to reduce these 
severe conditions.

Chronic inflammation is a prolonged, low-grade inflammatory 
response that can persist for months or years. Unlike acute 
inflammation, which is a protective response to injury or 
infection, chronic inflammation can cause tissue damage and 
contribute to the progression of various diseases, including 
neurodegenerative disorders. The brain, which is considered an 
immune-privileged organ, is not exempt from the effects of 
chronic inflammation. Emerging evidence suggests that 
inflammation in the Central Nervous System (CNS) plays a 
significant role in the initiation and progression of 
neurodegenerative diseases. Microglia, the immune cells of the 
brain, is central to the inflammatory response in the CNS. 
Under normal conditions, microglia maintains a balanced 
environment by clearing debris and damaged neurons. However, 
in the context of chronic inflammation, microglia can become 
overactivated, releasing pro-inflammatory cytokines, chemokines 
and Reactive Oxygen Species (ROS). This persistent activation of 
microglia leads to a vicious cycle of neuroinflammation, 
resulting in neuronal damage and death.

Amyotrophic lateral sclerosis is a neurodegenerative disease 
characterized by the progressive loss of motor neurons, leading 
to muscle weakness, paralysis and ultimately respiratory failure. 

Chronic inflammation is a prominent feature of ALS, with 
elevated levels of pro-inflammatory cytokines observed in the 
spinal cord and brain of ALS patients. Multiple Sclerosis (MS) is 
an autoimmune neurodegenerative disease characterized by the 
destruction of the myelin sheath, the protective covering of 
nerve fibers, leading to impaired nerve signal transmission. 
Chronic inflammation is a key driver of MS, with the immune 
system mistakenly attacking the CNS. In MS, activated T cells 
and macrophages infiltrate the brain and spinal cord, releasing 
pro-inflammatory cytokines and promoting the demyelination of 
neurons.

The persistent inflammatory response in MS not only damages 
myelin but also leads to neurodegeneration, contributing to the 
progressive disability observed in MS patients. Targeting chronic 
inflammation is a major focus of MS therapies, with treatments 
aimed at modulating the immune response to reduce 
inflammation and slow disease progression. Given the significant 
role of chronic inflammation in neurodegenerative diseases, 
targeting inflammatory pathways offers a promising therapeutic 
approach. Anti-inflammatory drugs, such as Nonsteroidal Anti-
Inflammatory Drugs (NSAIDs), have shown some efficacy in 
reducing the risk of developing AD and PD, although results are 
mixed. More specific strategies, such as targeting microglial 
activation or modulating cytokine signaling, are being explored 
in preclinical and clinical studies. In addition to pharmacological 
interventions, lifestyle factors that influence inflammation, such 
as diet, exercise, and stress management, may also play a role in 
mitigating the impact of chronic inflammation on 
neurodegenerative diseases. For example, the Mediterranean diet, 
rich in anti-inflammatory nutrients, has been associated with a 
reduced risk of AD and PD. Understanding the mechanisms 
underlying chronic inflammation in neurodegenerative diseases 
is essential for developing targeted therapies that can slow disease 
progression. As research in this area continues to develop, there 
is hope that new treatments will emerge, offering better outcomes 
for affected individuals.
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