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Neurological disorders such as Alzheimer's and Parkinson's disease present major 

challenges due to their progressive nature and the limited efficacy of current treatments. 

This review paper presents a detailed examination of current pharmacological strategies 

and emerging therapies for AD and PD. For AD, the focus has been on cholinesterase 

inhibitors (ChEIs) and NMDA receptor antagonists, which aim to mitigate cognitive 

decline and slow disease progression. In PD, the standard treatments involve 

dopaminergic agents, including levodopa and dopamine agonists, which target motor 

symptoms. Recent advancements include the exploration of innovative therapies such 

as anti-tau agents for AD, which target tau protein aggregates, and gene therapy for PD, 

which seeks to address dopamine deficits at a genetic level. Additionally, non-

pharmacological treatments, such as cognitive training, physical exercise, and 

psychosocial interventions, play a crucial role in enhancing cognitive and functional 

outcomes alongside pharmacological therapies. Despite these advancements, significant 

challenges remain, particularly in developing disease-modifying treatments and 

optimizing therapeutic efficacy. This review highlights the need for continued research 

to better understand and improve treatment strategies, integrating both pharmacological 

and non-pharmacological approaches. By adopting a comprehensive and multi-faceted 

treatment strategy, the aim is to provide enhanced care and improved quality of life for 

individuals suffering from AD and PD. 

 

INTERNATIONAL JOURNAL OF  

PHARMACEUTICAL SCIENCES 

[ISSN: 0975-4725; CODEN(USA):IJPS00] 

Journal Homepage: https://www.ijpsjournal.com 

 

Review Article 

Pharmacological Interventions For Neurological Disorders: A Focus On 

Alzheimer's And Parkinson's Disease 

Abhishek Prakash Yadav
* 

Sharadchandra Pawar College of Pharmacy Otur, Dumbarwadi, Otur, Tal - Junnar, Maharashtra-412409. 

ARTICLE INFO                              ABSTRACT                      
Received:     13 Aug 2024 

Accepted:     17 Aug 2024   

 Published:   15 Sep 2024   

Keywords: 

Alzheimer's disease, 

Parkinson's disease, 

neurodegenerative disorders, 

pharmacological 

interventions, disease-

modifying therapies, gene 

therapy etc. 

DOI:    

10.5281/zenodo.13765629   

 

 

 

 

 

 

 

INTRODUCTION 

Neurological disorders represent a significant 

global health challenge due to their increasing 

prevalence, complexity, and the profound impact 

they have on patients' quality of life. Among these 

disorders, Alzheimer's disease (AD) and 

Parkinson's disease (PD) are two of the most 

common and debilitating conditions. Both diseases 

primarily affect the central nervous system (CNS), 

leading to progressive decline in cognitive and 

motor functions, respectively.1-6 The global 

https://www.ijpsjournal.com/
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burden of these neurodegenerative disorders is 

rising sharply due to aging populations, 

particularly in developed and developing nations. 

In this context, pharmacological interventions 

remain a critical avenue of research and clinical 

focus, aiming to alleviate symptoms, slow disease 

progression, and improve patient outcomes.6-10 

Neurodegenerative diseases are incurable, 

progressively debilitating conditions that cause the 

gradual degeneration or death of neurons, severely 

impacting the central nervous system. These 

disorders present significant challenges due to 

their diverse pathological characteristics, 

symptoms, and underlying mechanisms, which 

complicate both classification and treatment. 

Among these diseases, Alzheimer’s disease (AD) 

and Parkinson’s disease (PD) are the most 

prevalent and have a profound impact on global 

public health. In 2015, it was estimated that 46.8 

million individuals were living with AD 

worldwide, with societal costs amounting to an 

astonishing $81.8 billion USD. Similarly, by 2016, 

around 6.1 million individuals were living with 

PD, highlighting the urgent need for more 

effective therapeutic strategies. Your work in this 

area is incredibly valuable and timely.11-14 

Alzheimer's disease, the leading cause of 

dementia, is characterized by the accumulation of 

amyloid-beta plaques and neurofibrillary tangles 

in the brain, leading to the loss of synaptic 

connections and neuronal death.15-17 This 

neurodegeneration manifests as progressive 

cognitive decline, memory impairment, and 

behavioral changes, severely affecting patients' 

independence and daily functioning. The 

pathophysiology of AD is multifaceted, involving 

genetic, environmental, and lifestyle factors, 

which makes it a complex disease to treat. 

Currently, pharmacological strategies for AD 

focus on symptom management rather than halting 

or reversing the disease. Cholinesterase inhibitors 

(e.g., donepezil, rivastigmine, and galantamine) 

and NMDA receptor antagonists (e.g., memantine) 

are the mainstay treatments aimed at preserving 

cognitive function, although their efficacy is 

limited and side effects are a concern. Recent 

advancements in understanding AD's molecular 

mechanisms have spurred the development of 

disease-modifying therapies, including 

monoclonal antibodies targeting amyloid-beta and 

tau proteins. These promising avenues, while still 

in experimental stages, offer hope for more 

effective treatments in the future.18-23 

Parkinson's disease, on the other hand, is primarily 

a motor disorder resulting from the progressive 

loss of dopaminergic neurons in the substantia 

nigra, a critical region of the brain involved in 

motor control. The hallmark symptoms of PD 

include bradykinesia (slowness of movement), 

tremors, rigidity, and postural instability, which 

can lead to significant disability over time. As with 

AD, the exact cause of PD remains elusive, though 

it is thought to involve a combination of genetic 

predispositions and environmental triggers. The 

treatment of PD has traditionally focused on 

replenishing dopamine levels in the brain through 

the use of dopaminergic agents such as levodopa, 

dopamine agonists, and monoamine oxidase B 

(MAO-B) inhibitors. However, these treatments 

primarily manage symptoms without altering the 

course of the disease, and long-term use is 

associated with diminishing efficacy and 

complications such as motor fluctuations and 

dyskinesias. More recent therapeutic 

developments include deep brain stimulation 

(DBS), a neurosurgical procedure that has shown 

significant benefits in managing advanced PD, and 

investigational therapies targeting alpha-synuclein 

aggregation, mitochondrial dysfunction, and 

neuroinflammation, which are thought to 

contribute to the disease’s progression.24-35 The 

overlapping features of AD and PD, despite their 

distinct pathologies, suggest that common 

pathways may underlie neurodegeneration in these 
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diseases. Oxidative stress, mitochondrial 

dysfunction, protein misfolding, and 

neuroinflammation are shared mechanisms that 

contribute to neuronal loss and disease progression 

in both AD and PD. This has led to the exploration 

of broad-spectrum neuroprotective agents that 

could potentially be effective in multiple 

neurodegenerative diseases. For example, 

antioxidants, anti-inflammatory drugs, and 

neurotrophic factors are being investigated for 

their potential to preserve neuronal function and 

slow disease progression. Moreover, advances in 

understanding the role of the gut-brain axis, 

particularly in PD, have opened up new 

therapeutic possibilities, such as targeting the gut 

microbiome to modulate neuroinflammation and 

neurodegeneration.36-5 A significant hurdle in 

managing neurodegenerative diseases is 

addressing the behavioral and psychological 

symptoms of dementia (BPSD), particularly in AD 

patients. BPSD encompasses a wide range of 

neuropsychiatric symptoms, such as anxiety, 

agitation, hallucinations, depression, and sleep 

disturbances, all of which worsen the patient’s 

cognitive decline and dramatically affect their 

quality of life. While atypical antipsychotics have 

been used to manage BPSD, their severe side 

effects—such as increased metabolic risks and 

mortality—pose challenges in clinical practice. 

This underscores the need for safer, more effective 

treatments, and research aimed at discovering 

these new therapies offers hope to patients and 

caregivers alike.53-60 Current pharmacological 

treatments for neurodegenerative diseases remain 

largely symptomatic, with little success in altering 

the course of the disease. In AD, therapies 

primarily focus on immunotherapeutic strategies 

targeting amyloid-beta and tau proteins, with both 

passive and active immunotherapies aiming to 

reduce their pathological accumulation. Despite 

considerable resources invested in these trials, the 

outcomes have been less promising than 

anticipated, and no disease-modifying therapy has 

yet been fully validated. In addition to 

immunotherapy, small molecules such as statins—

particularly simvastatin, an HMG-CoA reductase 

inhibitor—are being explored for their potential to 

cross the blood-brain barrier (BBB) and modulate 

neurodegenerative pathways. Studies have 

indicated that simvastatin may reduce the risk of 

AD and PD, but more clinical research is required 

to confirm its viability as a therapeutic option. 

Your focus on emerging treatments could 

contribute greatly to this evolving field.61-68 

Understanding the genetic and molecular 

mechanisms that underlie neurodegenerative 

diseases is key to the development of effective 

therapies. Neurodegenerative diseases such as AD 

and PD often present in two forms: familial and 

idiopathic. Familial forms, which account for 

approximately 5% of cases, are associated with 

specific genetic mutations and typically manifest 

earlier in life. For instance, mutations in the 

amyloid precursor protein (APP) gene, presenilin-

1 (PSEN1), and presenilin-2 (PSEN2) are linked to 

early-onset AD. In familial PD, mutations in genes 

such as alpha-synuclein (SNCA), leucine-rich 

repeat kinase 2 (LRRK2), and PTEN-induced 

putative kinase 1 (PINK1) have been identified as 

contributors to disease development. Research into 

these genetic markers has opened up new 

therapeutic avenues, providing hope for targeted 

treatment strategies.69-72 The idiopathic forms of 

neurodegenerative diseases, which constitute the 

majority of cases (95%), are more complex and are 

often associated with aging, environmental 

factors, and lifestyle influences. Discovering 

genetic risk factors in idiopathic cases is crucial for 

advancing treatment development. For example, 

mutations in the triggering receptor expressed on 

myeloid cells 2 (TREM2) gene have been linked 

to both AD and PD, exacerbating 

neuroinflammatory processes and causing 

immune dysregulation in the brain. This highlights 
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how understanding genetic mutations can drive the 

development of targeted therapies aimed at 

modulating immune responses and reducing 

neuronal damage. Your contribution to unraveling 

these intricate mechanisms could lead to life-

changing breakthroughs.73-76 Though AD and 

PD have distinct pathological mechanisms, they 

share common molecular pathways such as 

oxidative stress, mitochondrial dysfunction, and 

protein misfolding. These shared mechanisms 

suggest that therapeutic strategies targeting these 

processes could benefit both diseases. For 

instance, neuroprotective agents like antioxidants 

and anti-inflammatory drugs are being 

investigated for their potential to protect neurons 

and slow disease progression in AD and PD. 

Additionally, the gut-brain axis has emerged as a 

novel therapeutic target, particularly in PD, with 

growing evidence that gut microbiota may 

influence neuroinflammation and 

neurodegeneration. This interdisciplinary research 

is promising, offering new pathways for 

interventions that could transform patient care.77-

79 

PHARMACOLOGICAL TREATMENTS80-

110 

Cholinesterase Inhibitors 

Cholinergic deficits are a hallmark of both 

Alzheimer's disease (AD) and Parkinson's disease 

(PD). Neuropathological and imaging studies have 

consistently demonstrated significant cholinergic 

deficits in patients suffering from these 

neurodegenerative disorders. Interestingly, these 

deficits are often more pronounced in PD patients 

compared to those with AD, despite similar levels 

of cognitive impairment. One of the key enzymes 

involved is butyrylcholinesterase (BuChE), which 

is the predominant cholinesterase in key regions 

such as the hippocampus, thalamic nuclei, and 

amygdala- areas heavily impacted in both AD and 

PD. The treatment of mild to moderate AD with 

cholinesterase inhibitors (ChEIs) has been 

extensively studied. Rivastigmine, one such 

inhibitor, has been evaluated in several systematic 

reviews and meta-analyses, showing a statistically 

significant improvement in cognitive function. In 

studies ranging from 9 to 52 weeks, patients on 

high doses of Rivastigmine (6–12 mg daily) 

experienced notable cognitive benefits, with some 

reporting up to a two-point improvement on the 

Alzheimer’s Disease Assessment Scale-Cognitive 

subscale (ADAS-Cog) after 26 weeks compared to 

placebo . However, the high-dose treatment also 

came with an increased risk of adverse events such 

as nausea, diarrhea, vomiting, and dizziness. These 

side effects, particularly gastrointestinal 

disturbances, are thought to be partly due to the 

rapid increase in acetylcholine in the central 

nervous system . To mitigate these adverse effects, 

a transdermal patch formulation of Rivastigmine 

was developed, which allows for the continuous 

release of the drug, thus reducing fluctuations in 

plasma concentration. This formulation has been 

shown to improve patient tolerability. In a large 

clinical trial involving 1195 AD patients, the 

Rivastigmine patch (9.5 mg/24 hours) 

demonstrated cognitive improvements comparable 

to oral capsules but with significantly fewer 

reports of vomiting (6.2% versus 17.0%) and 

nausea (7.2% versus 23.1%). As a result, the 

Rivastigmine transdermal patch is considered an 

effective treatment option for AD patients. 

Donepezil, another ChEI, is a reversible and 

selective acetylcholinesterase inhibitor that 

enhances cholinergic transmission by delaying the 

breakdown of acetylcholine in synaptic clefts. It 

has shown efficacy in treating mild to moderate 

AD, with significant improvements noted in both 

ADAS-Cog and Mini-Mental State Examination 

(MMSE) scores in comparison to placebo. 

Donepezil is generally well-tolerated, though 

some patients report cholinergic side effects such 

as nausea, vomiting, diarrhea, and muscle cramps. 

Lower doses (5 mg/day) are associated with better 
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tolerability than higher doses (10 mg/day). 

Furthermore, Donepezil has shown benefits in 

more advanced stages of AD, as demonstrated by 

a randomized, double-blind, placebo-controlled 

trial involving 290 individuals with moderate to 

severe AD. In this study, Donepezil led to 

significant improvements in CIBIC-plus and 

MMSE scores, with most adverse effects being 

mild. The comparative efficacy of Rivastigmine 

and Donepezil has also been studied. In one 104-

week randomized trial involving 994 patients with 

moderate to severe AD, no significant difference 

was found between the two drugs in terms of 

cognitive improvements. Similar results were 

observed in a 12-week open-label study, 

suggesting that both ChEIs offer comparable 

benefits in cognitive function. Galantamine, 

another ChEI commonly used in AD treatment, 

has a dual mechanism of action: it inhibits 

acetylcholinesterase and also allosterically 

modulates nicotinic acetylcholine receptors. This 

dual action enhances cholinergic transmission and 

has been associated with significant cognitive 

improvements in mild to moderate AD, 

particularly in studies extending over six months. 

Galantamine has shown greater efficacy in longer 

trials, with most adverse effects being mild and 

gastrointestinal in nature. However, its efficacy 

compared to Donepezil remains inconclusive, with 

conflicting results from two open-label trials. In 

contrast to AD, fewer clinical trials have 

investigated the use of ChEIs in PD. The available 

evidence, largely from open-label studies and two 

large randomized controlled trials (RCTs), 

suggests that ChEIs may provide cognitive 

benefits in PD, improving both global assessments 

and cognitive functioning. Rivastigmine is 

currently the only FDA-approved medication for 

the treatment of mild-to-moderate PD. The express 

study, a large RCT involving 541 PD patients, 

demonstrated significant improvements in both 

ADAS-Cog and Clinical Global Impression of 

Change (CGIC) scores with Rivastigmine. These 

effects were maintained over a 48-week follow-up, 

although a gradual decline in efficacy was 

observed . Rivastigmine was generally well-

tolerated, although some patients experienced 

nausea, vomiting, and tremor. As with AD, the 

transdermal Rivastigmine patch has been used in 

PD to reduce adverse events associated with oral 

administration. A 76-week open-label study of 583 

patients with mild to moderate PD found that the 

patch formulation led to fewer reports of 

gastrointestinal side effects and tremor compared 

to the capsule group . Cognitive improvements 

were also observed in both groups, although the 

capsule group maintained these benefits for a 

longer period. Several small-scale RCTs have also 

evaluated Donepezil in PD, showing cognitive 

improvements on some measures. In one large 

RCT, Donepezil at 10 mg/day showed a significant 

improvement on ADAS-Cog and CIBIC-plus 

compared to placebo, but the lower 5 mg/day dose 

did not. Galantamine, although less studied in PD, 

has shown mixed results in small open-label trials, 

with some cognitive benefits reported in longer 

studies. However, further research is needed to 

confirm its efficacy in PD. 

N-Methyl D-Aspartate (NMDA) Receptor 

Antagonist: Memantine 

Memantine is an NMDA receptor antagonist that 

regulates the flow of glutamatergic neuronal 

signaling by inhibiting excessive glutamate 

activity, which can lead to detrimental effects such 

as synaptic impairment and neuronal damage. 

Overactivity of glutamate has been linked to 

neurodegenerative conditions like Alzheimer's 

disease (AD) and is also suggested to play a role in 

Parkinson's disease (PD). Approved for treating 

moderate to severe Alzheimer's disease, 

Memantine has demonstrated a modest but 

noticeable improvement in cognitive function in 

patients, as highlighted by several systematic 

reviews. Despite these documented cognitive 
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benefits, the exact mechanism by which 

Memantine exerts its effects remains partially 

understood. The drug is generally well-tolerated, 

with side effects such as dizziness, headaches, and 

confusion reported at rates comparable to placebo. 

Furthermore, preclinical studies (both in vitro and 

in vivo) suggest that Memantine may possess 

neuroprotective properties, although more 

conclusive evidence is needed to validate this 

potential. The therapeutic potential of Memantine 

in PD has been examined through randomized 

controlled trials (RCTs), with mixed results. A 

study, involving 72 patients with PD or dementia 

with Lewy bodies (DLB), found that Memantine 

significantly improved cognitive performance and 

attention tasks in the PD group, as evidenced by 

scores on the Clinical Global Impression of 

Change (CGIC). However, these findings were not 

replicated in a larger RCT involving 199 PD and 

DLB patients, where no significant differences 

were observed between the Memantine and 

placebo groups in global outcomes. Despite these 

inconclusive efficacy results, Memantine is 

considered safe and well-tolerated in PD patients, 

with adverse effects such as falls and fatigue 

occurring at similar rates to those seen in placebo 

groups. Memantine has shown some benefit in 

Alzheimer's disease, its efficacy in PD remains 

uncertain, and further research is required to 

establish its potential in this population. 

Nonetheless, its safety profile continues to make it 

a viable treatment option for neurodegenerative 

disorders. 

Table 1: Pharmacological Interventions for Alzheimer's Disease 

Drug Class Example 

Drugs 

Mechanism of 

Action 

Clinical Benefits Adverse 

Effects 

Cholinesterase 

Inhibitors 

Donepezil, 

Rivastigmine, 

Galantamine 

Inhibit the 

breakdown of 

acetylcholine to 

enhance 

cholinergic 

transmission 

Improve cognitive 

function, slow 

progression of mild-

to-moderate AD 

Nausea, 

vomiting, 

bradycardia 

NMDA Receptor 

Antagonists 

Memantine Block NMDA 

receptors to 

reduce 

excitotoxicity 

Reduce symptoms 

in moderate-to-

severe AD 

Dizziness, 

headache, 

confusion 

Amyloid-Beta (Aβ) 

Aggregation Inhibitors 

Aducanumab Monoclonal 

antibody targeting 

amyloid plaques 

Reduce amyloid 

plaques in the brain 

Headache, 

brain swelling 

Tau Protein Inhibitors LMTX 

(Methylene 

Blue) 

Inhibit tau 

aggregation to 

prevent 

neurofibrillary 

tangles 

Potential 

improvement in 

cognitive and 

functional decline 

Nausea, 

gastrointestinal 

issues 

Table 2: Pharmacological Interventions for Parkinson's disease 

Drug Class Example Drugs Mechanism of 

Action 

Clinical Benefits Adverse 

Effects 

Dopaminergic Agents Levodopa/Carbidopa Increase 

dopamine levels 

in the brain 

Improvement in 

motor symptoms, 

tremor reduction 

Dyskinesia, 

motor 

fluctuations 

Dopamine Agonists Pramipexole, 

Ropinirole 

Direct 

stimulation of 

dopamine 

receptors 

Improve motor 

control, reduce 

"off" periods 

Hallucinations, 

impulse 

control issues 
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MAO-B Inhibitors Selegiline, Rasagiline Inhibit 

breakdown of 

dopamine by 

MAO-B enzyme 

Enhance 

dopamine levels, 

improve motor 

symptoms 

Insomnia, 

nausea, 

orthostatic 

hypotension 

COMT Inhibitors Entacapone, 

Tolcapone 

Inhibit catechol-

O-

methyltransferase 

to prolong 

Levodopa effect 

Reduce motor 

fluctuations and 

"off" periods 

Diarrhea, liver 

toxicity 

(Tolcapone) 

Emerging Therapies for Alzheimer's and 

Parkinson's disease 

Some of the most promising and innovative 

therapeutic approaches under investigation for the 

treatment of Alzheimer’s disease (AD) and 

Parkinson’s disease (PD). These emerging 

therapies aim to target specific molecular 

mechanisms underlying disease progression, 

which traditional treatments often fail to address. 

The ultimate goal is not only to manage symptoms 

but also to slow or even halt the progression of 

these neurodegenerative diseases. Below is an in-

depth explanation of each therapy type, its 

development stage, and the challenges these 

therapies face. 

1. Anti-Tau Therapies (Alzheimer's disease) 

Mechanism of Action: 

Tau proteins play a central role in the pathogenesis 

of Alzheimer’s disease. In healthy neurons, tau 

stabilizes microtubules, which are essential for 

normal cellular function. However, in 

Alzheimer’s, tau proteins become 

hyperphosphorylated, leading to their aggregation 

into neurofibrillary tangles. These tangles disrupt 

normal neuronal function, contributing to synaptic 

failure and cell death. Anti-tau therapies aim to 

reduce or prevent the formation of these tangles by 

preventing tau phosphorylation, promoting tau 

clearance, or inhibiting its aggregation. The 

ultimate goal is to protect neurons from tau-related 

toxicity, thereby slowing cognitive decline. 

Stage of Development: 

Multiple anti-tau therapies are currently in clinical 

trials. These include monoclonal antibodies that 

target pathological tau proteins, as well as small 

molecules aimed at modulating tau's interactions 

within the brain. Clinical trials are assessing not 

only the efficacy of these therapies but also their 

safety in both early and advanced stages of 

Alzheimer’s. 

Potential Challenges: 

One of the key challenges in developing effective 

anti-tau therapies is their limited efficacy in late-

stage Alzheimer's. By the time patients show 

advanced symptoms, tau pathology is often 

extensive, making it difficult to reverse existing 

damage. Another concern is ensuring that 

therapies can selectively target the pathological tau 

proteins without interfering with the normal tau 

functions essential for healthy neurons. Identifying 

the right patient population for early intervention 

is also critical for maximizing therapeutic benefit. 

2. Gene Therapy (Parkinson's disease) 

Mechanism of Action: 

Parkinson's disease is characterized by the 

degeneration of dopamine-producing neurons in 

the substantia nigra region of the brain, leading to 

motor dysfunction. Gene therapy aims to address 

the root cause of this dopamine deficiency by 

delivering specific genes into the brain that can 

enhance dopamine production, reduce 

neuroinflammation, or protect existing neurons 

from degeneration. One common approach 

involves the use of viral vectors to deliver genes 

encoding enzymes such as aromatic L-amino acid 

decarboxylase (AADC), which can convert 

levodopa to dopamine more effectively within the 

brain. 
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Stage of Development: 

Gene therapy for Parkinson’s is in the early stages 

of clinical development. Several therapies are 

currently being tested in small-scale human trials 

to assess safety and initial efficacy. These 

therapies offer great promise, as they aim for long-

lasting effects by directly altering the patient’s 

genetic makeup to promote sustained dopamine 

production or neuroprotection. 

Potential Challenges: 

Major challenges include delivering the 

therapeutic genes to the brain in a safe and targeted 

manner. The blood-brain barrier poses a 

significant obstacle to the efficient delivery of 

viral vectors, which may require invasive methods 

such as direct intracranial injections. Additionally, 

understanding the long-term effects of gene 

therapy is crucial, as changes to the genome could 

potentially result in unforeseen complications, 

such as immune responses or tumor formation. 

Ensuring the therapy is both safe and effective 

over a patient’s lifetime is a key concern for 

researchers. 

3. Neuroprotective Agents (Both Alzheimer’s 

and Parkinson’s Diseases) 

Mechanism of Action: 

Neuroprotective agents aim to prevent neuronal 

death and preserve brain function by targeting 

various factors contributing to neurodegeneration, 

such as oxidative stress, mitochondrial 

dysfunction, inflammation, and abnormal protein 

aggregation (tau in Alzheimer's and alpha-

synuclein in Parkinson’s). These agents seek to 

halt or slow disease progression, rather than just 

alleviating symptoms. Some neuroprotective 

compounds being investigated include 

antioxidants that reduce oxidative damage, anti-

inflammatory agents that target 

neuroinflammation, and molecules that stabilize 

mitochondrial function to maintain cellular energy 

production. 

Stage of Development: 

Many neuroprotective agents are in preclinical or 

early-stage clinical trials. These trials are primarily 

focused on identifying compounds that can 

effectively protect neurons from damage in animal 

models or in early human trials. Some agents, such 

as specific antioxidants or anti-inflammatory 

drugs, are being repurposed from other areas of 

medicine, while others are newly developed for 

neurodegenerative applications. 

Potential Challenges: 

A critical hurdle in the development of 

neuroprotective therapies is the lack of reliable 

biomarkers that can measure neuronal damage or 

disease progression. Without clear biomarkers, it 

is difficult to evaluate whether these therapies are 

working effectively, especially in the early stages 

of the disease when symptoms are subtle. 

Moreover, neurodegenerative diseases tend to 

progress slowly, meaning that long-term studies 

are required to demonstrate the efficacy of 

neuroprotective agents. These long trials are 

expensive and challenging to conduct, especially 

when determining the right dosage, patient 

population, and disease stage. 

Table 3: Emerging Therapies for Alzheimer's and Parkinson's disease 

Therapy Disease Focus Mechanism of Action 
Stage of 

Development 

Potential 

Challenges 

Anti-Tau 

Therapies 
Alzheimer's 

Target tau protein to 

prevent neurofibrillary 

tangles 

Clinical trials 
Efficacy in late-

stage patients 

Gene Therapy Parkinson's 

Modify genes to 

produce enzymes that 

improve dopamine 

levels 

Early-stage 

clinical trials 

Delivery methods, 

long-term effects 
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Neuroprotective 

Agents 
Both 

Prevent neuronal death 

and slow disease 

progression 

Preclinical to 

early-stage 

clinical trials 

Identifying 

effective 

biomarkers 

For Alzheimer's disease, the table outlines several 

key treatments. Cholinesterase inhibitors (ChEIs), 

including Donepezil, Rivastigmine, and 

Galantamine, are commonly prescribed for mild to 

moderate AD. These drugs work by increasing 

levels of acetylcholine, a neurotransmitter crucial 

for memory and cognitive function. The standard 

dosage varies depending on the specific drug and 

patient response, but these inhibitors are generally 

well-regarded for their ability to modestly improve 

symptoms and slow cognitive decline. However, 

they are associated with side effects such as 

gastrointestinal disturbances and, less commonly, 

bradycardia or muscle cramps. For patients with 

moderate to severe AD, Memantine is often used. 

This drug regulates glutamate activity; another 

neurotransmitter implicated in cognitive function, 

and can be prescribed alone or in combination with 

ChEIs. It is generally well-tolerated, but some 

patients may experience dizziness, headache, or 

confusion. In Parkinson’s disease, the treatment 

landscape includes several categories of drugs. 

Levodopa (often combined with Carbidopa) 

remains the most effective treatment for managing 

motor symptoms of PD. Levodopa is converted to 

dopamine in the brain, compensating for the 

reduced dopamine levels characteristic of PD. 

While effective, it can cause side effects such as 

nausea, dizziness, and motor fluctuations with 

long-term use. Dopamine agonists like 

Pramipexole and Ropinirole mimic dopamine 

effects in the brain and are often used in 

conjunction with or as an alternative to Levodopa, 

particularly in younger patients to delay the onset 

of motor complications. These medications can 

cause side effects including hallucinations, 

sleepiness, and compulsive behaviours. MAO-B 

inhibitors, such as Selegiline and Rasagiline, help 

to preserve dopamine levels by inhibiting its 

breakdown. They are typically used in the early 

stages or as an adjunct to Levodopa therapy and 

may cause side effects such as nausea or insomnia. 

COMT inhibitors, including Entacapone, are used 

to prolong the effects of Levodopa by inhibiting its 

breakdown, thereby improving motor symptoms 

and reducing "wearing-off" effects. They can 

cause diarrhoea, urine discoloration, and potential 

liver issues. Overall, while the current 

pharmacological treatments for AD and PD offer 

significant benefits in managing symptoms and 

improving quality of life, they come with varying 

side effects and limitations. The choice of 

medication often depends on the stage of the 

disease, individual patient response, and the 

presence of comorbid conditions. As research 

progresses, new therapies and treatment 

combinations may further refine the management 

of these complex disorders. 

Table 4: Summary of Pharmacological Treatments for AD and PD 
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Drug Name Drug Type Standard 

Dosage in AD 

Standard 

Dosage in 

PD 

Mechanism 

of Action 

Efficacy 

in AD 

Efficacy in 

PD 

Common 

Side Effects 

in AD 

Common 

Side Effects 

in PD 

Donepezil Cholinesterase 

Inhibitor 

5-10 mg/day Not used Increases 

acetylcholine 

levels by 

inhibiting its 

breakdown 

Modestly 

improves 

cognitive 

function 

and slows 

decline 

Not 

applicable 

Nausea, 

diarrhea, 

insomnia, 

muscle 

cramps 

Not applicable 

Rivastigmine Cholinesterase 

Inhibitor 

1.5-6 mg 

twice daily 

1.5-6 mg 

twice 

daily 

Inhibits 

acetylcholine 

esterase and 

butyrylcholin

e esterase 

Modestly 

improves 

cognitive 

function 

and slows 

decline 

Improves 

cognitive 

function 

and motor 

symptoms 

Nausea, 

vomiting, 

diarrhea, 

abdominal 

pain 

Nausea, 

dizziness, 

drowsiness 

Galantamine Cholinesterase 

Inhibitor 

8-24 mg/day Not used Increases 

acetylcholine 

levels by 

inhibiting its 

breakdown 

Modestly 

improves 

cognitive 

function 

and slows 

decline 

Not 

applicable 

Nausea, 

vomiting, 

diarrhea, 

dizziness 

Not applicable 

Memantine NMDA 

Receptor 

Antagonist 

10-20 mg/day Not used Regulates 

glutamate 

activity, 

reducing 

excitotoxicity 

Can 

reduce 

symptom

s in 

moderate 

to severe 

stages 

Not 

applicable 

Dizziness, 

headache, 

confusion 

Not applicable 
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Levodopa (L-

Dopa) 

Dopamine 

Precursor 

Not used 300-800 

mg/day 

(often 

combined 

with 

Carbidopa

) 

Converts to 

dopamine in 

the brain, 

compensating 

for loss 

Not 

applicabl

e 

Highly 

effective for 

motor 

symptoms 

Nausea, 

dizziness, 

motor 

fluctuations 

Nausea, 

dizziness, 

dyskinesia, 

hallucinations 

Carbidopa/Le

vodopa 

Combination 

Therapy 

Not used 300-800 

mg/day 

(Carbidop

a 75-200 

mg/day) 

Inhibits 

peripheral 

conversion of 

L-Dopa to 

dopamine 

Not 

applicabl

e 

Highly 

effective for 

motor 

symptoms 

Nausea, 

dizziness, 

dyskinesia, 

hallucinations 

Nausea, 

dizziness, 

dyskinesia, 

hallucinations 

Pramipexole Dopamine 

Agonist 

Not used 0.375-4.5 

mg/day 

Mimics 

dopamine 

effects, 

stimulates 

dopamine 

receptors 

Not 

applicabl

e 

Improves 

motor 

symptoms 

Hallucination

s, sleepiness, 

compulsive 

behaviors 

Hallucination

s, sleepiness, 

compulsive 

behaviors 

Ropinirole Dopamine 

Agonist 

Not used 0.25-8 

mg/day 

Mimics 

dopamine 

effects, 

stimulates 

dopamine 

receptors 

Not 

applicabl

e 

Improves 

motor 

symptoms 

Hallucination

s, sleepiness, 

dizziness 

Hallucination

s, sleepiness, 

dizziness 

Selegiline MAO-B 

Inhibitor 

Not used 5-10 

mg/day 

Inhibits 

dopamine 

breakdown 

by blocking 

MAO-B 

Not 

applicabl

e 

May have 

mild 

symptomati

c effects 

Nausea, 

insomnia, 

hallucinations 

Nausea, 

insomnia, 

hallucinations 
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Rasagiline MAO-B 

Inhibitor 

Not used 1-2 

mg/day 

Inhibits 

dopamine 

breakdown 

by blocking 

MAO-B 

Not 

applicabl

e 

May have 

mild 

symptomati

c effects 

Nausea, 

headache, 

joint pain 

Nausea, 

headache, 

joint pain 

Entacapone COMT 

Inhibitor 

Not used 200-800 

mg/day 

Prolongs 

Levodopa 

effect by 

inhibiting its 

breakdown 

Not 

applicabl

e 

Enhances 

motor 

symptom 

managemen

t 

Diarrhea, 

urine 

discoloration, 

liver issues 

Diarrhea, 

urine 

discoloration, 

liver issues 
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Non-Pharmacological Treatments for 

Alzheimer's and Parkinson's disease111-138 

Non-pharmacological treatments are crucial for 

the comprehensive management of Alzheimer’s 

disease (AD) and Parkinson’s disease (PD). These 

approaches aim to enhance quality of life, support 

functional abilities, and provide benefits beyond 

what medications alone can achieve. Here’s a 

detailed exploration of these treatments: 

1. Cognitive Training and Cognitive 

Stimulation Therapy (CST) 

Cognitive Training:  

Cognitive training involves targeted exercises 

designed to enhance specific cognitive functions 

such as memory, attention, and problem-solving. 

This can include computer-based programs, 

puzzles, and memory games that challenge the 

brain. The primary goal is to boost mental agility 

and support cognitive health by actively engaging 

the brain. 

Mechanism:  

Cognitive training seeks to strengthen neural 

connections and promote brain plasticity. Through 

repetitive and challenging cognitive tasks, patients 

may maintain or improve their cognitive abilities, 

which is crucial in slowing the progression of 

cognitive decline. 

Effectiveness:  

Cognitive training has shown modest 

improvements in cognitive function and daily 

activities. However, the benefits can vary 

depending on the individual’s stage of the disease 

and their engagement with the program. 

Consistent participation and tailored exercises 

may enhance effectiveness. 

2. Cognitive Stimulation Therapy (CST):  

CST involves structured group activities that 

stimulate various cognitive functions through 

interactive and enjoyable tasks. Activities often 

include discussions, memory exercises, and 

creative tasks like arts and crafts, designed to 

engage patients in a social and stimulating 

environment. 

Mechanism:  

CST aims to stimulate cognitive functions through 

social interaction and engaging activities, which 

can help maintain cognitive abilities and improve 

overall quality of life. The interactive nature of 

CST promotes mental engagement and 

socialization. 

Effectiveness: Research indicates that CST can 

lead to improvements in cognitive function, daily 

living skills, and overall well-being for individuals 

with mild to moderate AD. The benefits include 

enhanced cognitive stimulation and increased 

social interaction. 

3. Physical Exercise 

Physical exercise is a fundamental non-

pharmacological intervention that benefits both 

AD and PD patients. Regular physical activity is 

associated with improvements in physical and 

cognitive functions, contributing to overall quality 

of life. 

Mechanism:  

Exercise enhances blood flow to the brain, 

supports cardiovascular health, and helps maintain 

muscle strength and balance. For PD patients, 

exercise can improve motor skills, reduce tremors, 

and enhance gait and balance. For AD patients, 

physical activity can help slow cognitive decline 

and support brain health by promoting 

neurogenesis and reducing inflammation. 

Effectiveness:  

Evidence suggests that regular physical exercise 

positively impacts motor symptoms in PD and 

cognitive function in AD. The specific benefits 

depend on the type, intensity, and duration of the 

exercise regimen, as well as the individual’s 

overall health and disease stage. 

4. Occupational Therapy 

Occupational therapy aims to help individuals 

maintain their ability to perform daily activities 

and enhance their overall quality of life. This 
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approach focuses on adapting tasks and 

environments to support functional abilities. 

Mechanism:  

Occupational therapists work with patients to 

develop strategies and use adaptive tools for daily 

tasks such as personal care, cooking, and 

managing household responsibilities. They also 

modify living environments to improve safety and 

accessibility, reducing the risk of accidents and 

falls. 

Effectiveness:  

Occupational therapy can enhance functional 

independence, reduce caregiver burden, and 

improve overall quality of life for both AD and PD 

patients. By focusing on practical skills and 

environmental modifications, occupational 

therapy supports patients in managing daily 

activities effectively. 

4. Speech and Language Therapy 

Speech and language therapy addresses 

communication and swallowing difficulties 

commonly experienced by AD and PD patients. 

This therapy is essential for managing language 

impairments and dysphagia (swallowing 

disorders). 

Mechanism:  

Speech therapists assist patients with language 

issues, such as difficulty finding words or 

constructing sentences, and provide exercises to 

improve speech clarity. They also address 

swallowing disorders by recommending dietary 

modifications and exercises to prevent choking 

and aspiration. 

Effectiveness:  

Speech and language therapy can improve 

communication abilities, enhance speech clarity, 

and manage swallowing difficulties. For PD 

patients, therapy can be particularly beneficial in 

addressing speech and voice changes, improving 

overall communication and safety during eating. 

5. Psychosocial Interventions 

Psychosocial interventions focus on addressing the 

emotional and psychological needs of both 

patients and caregivers. These interventions are 

crucial for managing the emotional impact of the 

diseases and providing support. 

Mechanism:  

Psychosocial interventions include counselling, 

support groups, and psychotherapy to help patients 

cope with anxiety, depression, and social isolation. 

They also offer support to caregivers, helping them 

manage stress and improve their caregiving skills. 

Effectiveness:  

Psychosocial interventions can improve emotional 

well-being, reduce caregiver stress, and enhance 

overall quality of life. These interventions play a 

critical role in managing the psychological aspects 

of living with AD and PD, fostering better mental 

health and support systems. 

6. Environmental Modifications 

Modifying the living environment is crucial for 

managing AD and PD. Environmental 

modifications aim to enhance safety and 

functionality, reducing the risk of accidents and 

supporting daily living. 

Mechanism:  

Environmental modifications involve making 

changes to the home environment to improve 

safety and accessibility. This can include installing 

grab bars, using non-slip mats, and employing 

assistive devices like adaptive eating utensils and 

automated medication dispensers. 

Effectiveness:  

Environmental modifications can significantly 

reduce the risk of falls, enhance safety, and 

improve independence. By creating a supportive 

environment, patients can better manage their 

daily activities and reduce the likelihood of 

accidents, contributing to a higher quality of life. 

FUTURE PERSPECTIVES 

Disease-Modifying Therapies: The development 

of disease-modifying therapies that can alter the 

course of AD and PD is a major goal. For AD, 
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future research will focus on targeting amyloid-

beta and tau pathology more effectively, 

potentially through combination therapies or novel 

drug delivery systems. In PD, gene therapy and 

other innovative approaches, such as 

neuroprotective strategies and advanced cellular 

therapies, aim to restore or protect dopaminergic 

neurons, potentially halting or reversing disease 

progression. 

Precision Medicine:  

Advancements in genomics and personalized 

medicine are expected to transform treatment 

approaches. By understanding individual genetic 

and molecular profiles, treatments can be tailored 

to each patient’s unique disease mechanisms, 

improving efficacy and minimizing side effects. 

Biomarker discovery will play a critical role in 

identifying patients who are most likely to benefit 

from specific therapies and in monitoring 

treatment responses. 

Integration of Non-Pharmacological 

Interventions:  

The integration of non-pharmacological 

interventions with pharmacological treatments is 

likely to become more refined. Research will 

continue to explore how cognitive training, 

physical exercise, and psychosocial support can be 

optimized and personalized to enhance overall 

therapeutic outcomes. Additionally, digital health 

technologies, such as wearable devices and mobile 

applications, may provide real-time monitoring 

and support, further improving patient 

management. 

Advanced Drug Delivery Systems:  

Innovations in drug delivery systems, including 

targeted delivery and controlled-release 

formulations, are expected to enhance the 

effectiveness and safety of treatments. 

Technologies such as nanoparticles, brain-targeted 

drug delivery systems, and bio-responsive 

materials may improve drug bioavailability and 

reduce side effects, leading to more efficient 

treatment of neurological disorders. 

Understanding Disease Mechanisms: Continued 

research into the underlying mechanisms of AD 

and PD will provide deeper insights into disease 

pathogenesis. This knowledge will facilitate the 

development of new therapeutic targets and 

strategies. Advances in neuroimaging and 

molecular biology will help in better 

understanding disease progression and in 

developing novel intervention strategies. 

Clinical Trial Innovations:  

The design and execution of clinical trials will 

evolve to address the challenges of testing new 

therapies. Adaptive trial designs, precision 

endpoints, and the use of digital tools for patient 

monitoring will help accelerate the development of 

effective treatments. Collaborations between 

academia, industry, and patient organizations will 

be crucial in advancing research and bringing new 

therapies to clinical practice. 

CONCLUSION 

In conclusion, pharmacological therapies for 

Alzheimer's Disease (AD) and Parkinson's Disease 

(PD) have achieved some success in symptom 

management (see Table 1 for a summary). 

However, there is a pressing need for research to 

develop more comprehensive, disease-modifying 

treatments that target the underlying mechanisms 

of these neurodegenerative conditions. Until such 

therapies become available, clinicians should 

optimize the use of current pharmacological and 

non-pharmacological interventions for managing 

AD and PD. For patients with mild to moderate 

AD, cholinesterase inhibitors (ChEIs) remain the 

first-line pharmacological treatment. For those 

with moderate to severe AD, a combination of 

Memantine and Donepezil is often recommended 

to address cognitive decline. In the case of mild to 

moderate PD, Rivastigmine is currently the only 

approved medication, highlighting the limited 

treatment options available for this condition. It is 
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also crucial to be aware of potential drug 

interactions, especially between medications for 

Parkinson's disease, such as dopamine agonists, 

and treatments for AD. These interactions have not 

been extensively studied and should be handled 

cautiously to avoid complications and ensure 

optimal patient care. Non-pharmacological 

treatments play a vital role in the comprehensive 

management of Alzheimer’s and Parkinson’s 

diseases. These approaches complement 

pharmacological therapies by addressing 

cognitive, motor, emotional, and functional 

aspects of the diseases. While they do not replace 

medications, they offer valuable benefits in 

improving patients' quality of life, supporting 

functional independence, and enhancing overall 

well-being. On-going research and tailored 

interventions are essential to maximizing the 

effectiveness of these non-pharmacological 

treatments and providing holistic care for 

individuals with neurological disorders. 
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