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DESCRIPTION

Neurodegenerative group
characterized by the progressive degeneration of the nervous
system which primarily affects the neurons responsible for vital
brain functions. These diseases include Alzheimer’s disease,

diseases are a of disorders

Parkinson’s disease, Huntington’s disease and Amyotrophic
Lateral Sclerosis (ALS) among others. The pathophysiology of
these diseases is multifactorial involving genetic predispositions
environmental factors and disruptions in cellular processes.
Pharmacological approaches play an important role in managing
these conditions aiming to slow disease progression alleviate
symptoms and improve the quality of life for patients.

Pathophysiology and targets in neurodegenerative
diseases

In neurodegenerative diseases the normal structure and function
of neurons are progressively impaired. One of the primary
features is the accumulation of misfolded proteins such as
amyloid-beta plaques in Alzheimer’s disease or alpha-synuclein
aggregates in Parkinson’s disease. These aggregates can cause
toxicity  through  oxidative  stress inflaimmation and
mitochondrial dysfunction further contributing to neuronal
death. Moreover, neurotransmitter imbalances particularly in
dopamine glutamate and acetylcholine play a significant role in
the symptoms of these diseases.

Pharmacological interventions often target these
pathophysiological mechanisms to slow down or halt the
progression of neurodegenerative diseases. The most common
therapeutic strategies focus on neuroprotection symptom relief
and modifying disease processes.

Pharmacological strategies

Here key pharmacological strategies
the management of neurodegenerative diseases.

are some used in

Dopamine agonists and levodopa in parkinson’s disease:
Parkinson’s disease is characterized by the degeneration of

dopaminergic neurons in the substantia nigra leading to
dopamine deficiency and motor symptoms such as tremors
rigidity and bradykinesia. The most widely used pharmacological
treatment is levodopa a precursor to dopamine that crosses the
blood-brain barrier and is converted into dopamine in the brain.
Levodopa is often administered in combination with carbidopa
which prevents its peripheral conversion to dopamine and
reduces side effects like nausea.

Dopamine agonists such as pramipexole and ropinirole mimic
dopamine's effects on the brain. These drugs are often used as
an adjunct to levodopa particularly in the early stages of
Parkinson’s disease to help delay the need for levodopa therapy
and minimize its longterm complications such as motor
fluctuations.

Acetylcholinesterase  inhibitors in  Alzheimer’s disease:
Alzheimer’s disease is the most common cause of dementia and
is characterized by the deposition of amyloid plaques and tau
tangles leading to progressive cognitive decline. One of the
hallmarks of Alzheimer’s disease is the loss of acetylcholine-

producing neurons which are crucial for memory and learning.

Acetylcholinesterase inhibitors such as donepezil rivastigmine

and the

work

galantamine by  inhibiting enzyme
acetylcholinesterase which breaks down acetylcholine. By
increasing acetylcholine levels in the brain these drugs

temporarily alleviate cognitive symptoms and improve memory
and learning in some patients.

Glutamate modulation in Alzheimer’s and huntington’s
diseases: Excessive glutamate release and impaired glutamate
receptor function are involved in neuronal excitotoxicity a major
contributor to neurodegeneration in several diseases including
Alzheimer’s and Huntington's diseases. Memantine an N-methyl-
D-aspartate (NMDA) receptor antagonist is used in Alzheimer’s
disease to regulate glutamate activity. By blocking excessive
activation of NMDA receptors memantine protects neurons
from glutamate-induced damage while still allowing normal
neurotransmission.
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In Huntington’s disease which is caused by a genetic mutation
leading to neurodegeneration in the basal ganglia abnormal
to neuronal death. While
glutamate being
Huntington’s disease their efficacy is still under investigation.

glutamate activity contributes

modulation therapies are examine in

Neuroprotective agents and disease modifiers: Several
promising neuroprotective agents aim to slow the progression of
neurodegenerative targeting the

mechanisms of neurodegeneration. These include antioxidants

diseases by underlying
mitochondrial improve and anti-inflammatory agents. For
example, drugs that target oxidative stress such as coenzyme Q10
and creatine are under investigation for their potential to protect
neurons from damage caused by free radicals.

Similarly, inflammation is another key aspect of
neurodegeneration with microglial activation contributing to
damage. Nonsteroidal Anti-Inflammatory Drugs
(NSAIDs) as well as novel anti-inflammatory agents like

being studied for their

neuronal

minocycline are neuroprotective

properties.

Gene therapy and stem cell approaches: Gene therapy and stem
cell-based therapies represent cutting-edge approaches to treating
neurodegenerative diseases. Gene therapies aim to correct
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genetic mutations or deliver neuroprotective genes directly to
the brain. For example, gene therapy for Parkinson's disease may
involve the delivery of genes that improve dopamine production
or the expression of neuroprotective proteins.

Stem cell therapies are another promising avenue with the
potential to replace damaged neurons or promote neurogenesis.
Mesenchymal stem cells neural stem cells and Induced
Pluripotent Stem Cells (IPSCs) have been examined for their
potential to regenerate damaged neural tissue and restore
function in neurodegenerative diseases.

Pharmacological interventions in neurodegenerative diseases are
important for managing
progression. Current therapies primarily target neurotransmitter

symptoms and slowing disease
imbalances neuroprotective mechanisms and disease-modifying
pathways. However, the search for more effective treatments
including gene therapy stem cell therapy and advanced
neuroprotective drugs continues. As our understanding of the
molecular underpinnings of these diseases improves we may see
the development of therapies that can truly modify the course of
neurodegeneration and provide hope for affected individuals
and their families.
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