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ABSTRACT 

Background: Alzheimer's disease (AD) affects over 40 million individuals worldwide, with current therapeutic 

approaches showing limited efficacy. While the cholinergic hypothesis has dominated AD drug development, 

emerging evidence suggests that dopaminergic system dysfunction may play a crucial role in AD pathophysiology. 

Bromocriptine, a selective dopamine D2 receptor agonist, has demonstrated neuroprotective properties and 

potential therapeutic benefits in preclinical AD models. Aim: This comprehensive review critically evaluates the 

current understanding of dopaminergic dysfunction in AD and systematically assesses the therapeutic potential of 

bromocriptine as a novel treatment approach, analyzing mechanistic pathways, preclinical evidence, and clinical 

implications. Methods: A systematic literature search was conducted across PubMed, Embase, Web of Science, 

and Cochrane databases from inception to September 2025. Search terms included combinations of "Alzheimer's 

disease," "dopamine," "bromocriptine," "D2 receptor," and "neurodegeneration." Studies were selected based on 

their relevance to AD pathophysiology, dopaminergic mechanisms, and the therapeutic effects of bromocriptine. 

Results: The review synthesizes evidence from 93 studies demonstrating that dopaminergic dysfunction occurs 

early in AD progression, with D2 receptor availability in the hippocampus correlating strongly with memory 

performance. Bromocriptine uniquely modulates amyloid-β processing through D2 receptor activation, reduces 

neuroinflammation via PP2A/JNK pathways, and provides neuroprotection against glutamate excitotoxicity. Unlike 

other dopamine agonists, bromocriptine specifically targets amyloidogenic pathways while maintaining cognitive 

enhancement properties. Conclusions: Bromocriptine represents a promising therapeutic candidate for AD 

treatment through its multi-target approach addressing dopaminergic deficits, amyloid pathology, and 

neuroinflammation. However, clinical translation requires carefully designed trials considering dosing 

optimization, patient stratification, and safety profiles in elderly populations. The evidence supports bromocriptine 

as a potential disease-modifying therapy that could complement existing cholinesterase inhibitors. 
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1. INTRODUCTION 

Alzheimer's disease (AD) affects approximately 55 million people worldwide, with prevalence projected to reach 139 

million by 2050.
[1]

 The global economic burden exceeds $1.3 trillion annually, positioning dementia as a leading 

healthcare crisis.
[2]

 Despite decades of research, current therapeutic options remain severely limited, offering only 

modest symptomatic benefits without meaningful disease modification. 

 

Traditional AD treatments, including cholinesterase inhibitors and memantine, yield effect sizes ranging from -0.26 to -

0.49 on cognitive scales, with clinical improvements often imperceptible to patients and their families.
[3]

 Recently 

approved anti-amyloid antibodies, which have achieved regulatory milestones, demonstrate limited clinical efficacy. 

Lecanemab shows a 27% relative reduction in cognitive decline, translating to minimal functional improvements, while 

carrying substantial safety risks, including up to 39% incidence of amyloid-related imaging abnormalities (ARIA) in 

APOE4 homozygotes.
[4,5]

 These treatments' prohibitive costs ($28,200 annually for lecanemab) and infrastructure 

requirements restrict access to fewer than 20% of AD patients.
[6]

 

 

Emerging evidence reveals dopaminergic dysfunction as an early and fundamental component of AD pathophysiology, 

offering novel therapeutic opportunities. Neuroimaging studies demonstrate a 34% reduction in hippocampal D2 

receptor availability in AD patients, correlating directly with memory performance and executive dysfunction.
[7]

 

 

Recent molecular studies have shown that dopamine neuron degeneration in the ventral tegmental area occurs at pre-

plaque stages, leading to hippocampal hyperexcitability through D2-receptor-mediated dysfunction.
[8]

 Clinically, this 

manifests as apathy affecting 49% of AD patients, and motivational impairments that precede memory symptoms and 

predict accelerated cognitive decline.
[9]

 

 

Critically, recent discoveries demonstrate that dopamine treatment promotes neprilysin production, leading to β-

amyloid plaque degradation in AD models, suggesting dopaminergic agents could provide disease-modifying effects 

through mechanisms distinct from direct amyloid targeting.
[10,11]

 

 

Bromocriptine emerges as the most compelling dopaminergic candidate for AD therapeutics, supported by 

breakthrough mechanistic discoveries and established clinical safety data. The seminal study by Liu et al.
[12]

 

demonstrated that bromocriptine ameliorates Aβ1-42-induced memory deficits and neuroinflammation through a novel 

DRD2/β-arrestin 2/PP2A/JNK signaling axis, providing the first direct evidence of anti-neuroinflammatory effects in 

AD models. Bromocriptine's unique profile combines excellent blood-brain barrier penetration, proven cardiovascular 

safety, and multi-modal neuroprotective mechanisms, including NLRP3 inflammasome suppression and oxidative 

stress reduction.
[13,14]

 

 

The clinical translation potential is supported by over 30 years of safety data from applications in Parkinson's disease 

and diabetes, with established dosing protocols and well-characterized side effect profiles. Unlike novel therapeutic 

entities requiring extensive safety evaluation, bromocriptine's repurposing pathway offers accelerated development 

timelines and reduced regulatory barriers.
[15]

 

 

This comprehensive review synthesizes current evidence supporting bromocriptine as a repurposed therapeutic for AD, 

examining its pharmacological mechanisms, preclinical efficacy data, and positioning within the evolving treatment 

landscape. This review aims to evaluate the therapeutic potential of bromocriptine for Alzheimer's disease by analyzing 
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the mechanisms of dopaminergic dysfunction, assessing both preclinical and clinical evidence, and examining its 

positioning within precision medicine and combination therapy approaches. 

 

2. METHODS 

2.1 Literature Search Strategy 

A comprehensive literature search was conducted across PubMed/MEDLINE, Embase, Web of Science, and Cochrane 

Library databases from inception through September 2025. The search strategy combined terms related to Alzheimer's 

disease ("Alzheimer's disease" OR "dementia" OR "cognitive impairment"), dopaminergic dysfunction ("dopamine" 

OR "dopaminergic" OR "D2 receptor" OR "D3 receptor"), and bromocriptine ("bromocriptine" OR "parlodel"). 

Additional searches targeted specific mechanisms, including amyloid-beta interactions, neuroinflammation, and tau 

pathology in relation to dopaminergic systems. 

 

2.2 Study Selection Criteria 

Studies were included if they examined dopaminergic mechanisms in AD pathophysiology, investigated the effects of 

bromocriptine on AD-related pathology, reported changes in dopamine receptors in AD patients, or explored the 

neuroprotective mechanisms of dopamine agonists. Both preclinical and clinical studies were included, encompassing 

in vitro, animal model, and human research. Articles were restricted to English-language, peer-reviewed publications. 

Studies focusing solely on Parkinson's disease without AD relevance, case reports, conference abstracts, and editorial 

pieces were excluded. 

 

2.3 Evidence Synthesis Approach 

A narrative synthesis was conducted due to heterogeneity in study designs and outcome measures. Evidence was 

organized thematically around AD pathophysiology theories, dopaminergic dysfunction, bromocriptine mechanisms, 

preclinical efficacy, and clinical translation potential. 

 

3. Age-Related Disorders and Dementia: Current Landscape 

As global aging rates continue to rise, the prevalence of dementia has become one of the most complex and significant 

issues associated with both medical and social circumstances of the 21st century [16]. Among the various forms of late-

onset dementia, the most common types include Alzheimer's disease (AD), Lewy body dementia, vascular dementia, 

and frontotemporal dementia. Each of these types is distinct in its underlying pathology and manifestation, yet they 

share commonalities in terms of the cognitive and functional impairments they produce in affected individuals.
[17]

 

 

Alzheimer's disease, recognized as the most prevalent form of dementia, is characterized by a progressive decline in 

cognitive functions as well as behavioral capabilities. This gradual deterioration not only affects the individuals who 

are diagnosed with the condition but also profoundly influences the overall quality of life for their families and 

caregivers.
[18]

 The challenges posed by this illness can be both emotionally and physically taxing, leading to significant 

implications for the social dynamics and everyday lives of those involved. 

 

About 40 million people around the world are living with dementia. In 2019, the total societal expenses related to 

dementia were estimated at $1.313 trillion for 55.2 million affected individuals, which amounts to about $23,796 per 

person. Of this total, direct medical expenses accounted for $213.2 billion (16%), while social sector costs, including 
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long-term care, totaled $448.7 billion (34%). Informal caregiving costs accounted for $651.4 billion, making up 50% of 

the total.
[19]

 

 

According to the Saudi Arabian Ministry of Health, approximately 130,000 individuals were diagnosed with 

Alzheimer's disease (AD) in 2020. This figure is projected to increase substantially in the coming decades, largely 

attributable to the demographic shift associated with population aging. Specifically, the proportion of individuals aged 

60 years and above in Saudi Arabia is expected to rise from 4.4% of the total population in 2021 to nearly 18% by 

2050.
[20]

 

 

Furthermore, individuals diagnosed with AD display a variety of symptoms, many of which may develop over time. 

One of the earliest clinical indicators associated with these symptoms is difficulty recalling recent conversations, which 

can result in noticeable memory loss. Moreover, both depressive disorder and apathy have been significantly associated 

with the progression of Alzheimer's disease.
[21]

 

 

4. Theories on AD Pathogenesis: A Critical Assessment 

The current understanding of AD pathogenesis rests on several competing yet potentially complementary hypotheses. 

Critical synthesis of the existing literature reveals that no single hypothesis adequately explains the full spectrum of AD 

pathology, suggesting a multifactorial etiology that necessitates multi-target therapeutic approaches.
[22,23]

 This 

analytical framework challenges the traditional reductionist approach to AD drug development and provides the 

foundation for exploring alternative therapeutic pathways, including dopaminergic modulation. 

 

4.1 The Tau Hypothesis: Beyond Neurofibrillary Tangles 

Paired helical filaments of tau (PHF-tau) and neurofibrillary tangles (NFTs) are formed when the tau protein undergoes 

hyperphosphorylation. This process modifies the tau protein in a way that promotes the aggregation of these structures, 

contributing to the progression of neurodegenerative disorders.
[24-28]

 The tau hypothesis has evolved significantly since 

its initial formulation, with substantial evidence supporting the correlation between tau pathology and cognitive decline 

through clear mechanistic pathways from hyperphosphorylation to neuronal dysfunction.
[29]

 

 

Previously, research on AD was focused mainly on amyloid beta (Aβ). The tau protein undergoes several post-

translational alterations, particularly hyperphosphorylation. This process culminates in the pathological aggregation of 

tau protein, a hallmark feature of Alzheimer's disease.
[30]

 Recent genetic discoveries have identified tau protein as a 

crucial component in the development of a pathological condition in specific subgroups of frontotemporal dementias, 

representing a diverse category of tauopathies characterized by the co-occurrence of dementia and various movement 

disorders.
[31]

 

 

The transformation of tau monomers into oligomeric assemblies significantly enhances tau protein accumulation. This 

excessive buildup facilitates tau's interaction with helical filaments, ultimately leading to the formation of 

neurofibrillary tangles (NFTs) through processes of hyperphosphorylation. It is widely posited that these intermediate 

tau oligomers constitute a particularly neurotoxic species, critically involved in mediating synaptic dysfunction 

associated with Alzheimer's disease.
[32-35]
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4.2 The Amyloid Cascade Hypothesis: Reconsidering the Evidence 

Alzheimer's disease pathology is distinctly characterized by the presence of amyloid plaques, which are widely 

accepted as a hallmark feature of the condition. The amyloid cascade hypothesis posits that the pathological 

progression of AD fundamentally relies on the formation and accumulation of these plaques within the brain.
[36]

 

 

These amyloid plaques originate from the aggregation of amyloid-beta (Aβ) peptides, which are generated through the 

proteolytic processing of the amyloid precursor protein (APP). 

 

The amyloid-beta (Aβ) protein is widely acknowledged as a fundamental pathological hallmark of Alzheimer's disease 

and plays an essential role in its onset and progression.
[37]

 This protein is generated through the intricate proteolytic 

cleavage of the amyloid precursor protein (APP), a process that results in the accumulation of extracellular amyloid 

plaques within the brain tissue. 

 

However, critical evaluation of the amyloid cascade hypothesis reveals several paradoxes that challenge its continued 

dominance in AD research. The poor correlation between plaque burden and cognitive symptoms, combined with the 

failure of multiple anti-amyloid therapies to show meaningful clinical benefit, suggests that amyloid may not be the 

primary therapeutic target.
[38,39]

 Additionally, the presence of amyloid pathology in cognitively normal individuals 

raises fundamental questions about the causal relationship between amyloid accumulation and clinical symptoms. 

 

4.3 The Cholinergic Hypothesis: Therapeutic Success but Mechanistic Limitations 

The cholinergic hypothesis has significantly advanced the field of Alzheimer's disease research by shifting the focus 

from merely detailed characterization of neuropathological features to a more contemporary understanding of synaptic 

neurotransmission.
[40-43]

 This pivotal hypothesis is anchored on three fundamental discoveries: (1) decreased levels of 

presynaptic cholinergic markers in the cerebral cortex, (2) recognition that the nucleus basalis of Meynert (NBM) 

constitutes the principal origin of cholinergic projections to the cerebral cortex and experiences significant degeneration 

in AD, and (3) demonstration that cholinergic antagonists have detrimental effects on memory function while 

cholinergic agonists enhance memory capabilities.
[44-48]

 

 

The cholinergic hypothesis stands as the earliest theoretical framework among the various causative theories proposed 

to explain the initiation and advancement of Alzheimer's disease.
[49]

 The hypothesis received additional support when 

research demonstrated that cholinesterase inhibitor therapies are associated with significant symptomatic improvements 

in patients diagnosed with Alzheimer's disease.
[50]

 

 

Clinical trials demonstrated that tacrine, donepezil, galantamine, rivastigmine, and memantine serve as main 

therapeutic options and the first medications to be utilized in clinical settings for AD management.
[51,52]

 The cholinergic 

hypothesis serves as the foundation for the development of four out of the five anti-Alzheimer's disease drugs currently 

available in the market.
[53]

 

 

Mechanistic insights reveal that these agents significantly modulate dopaminergic neurotransmission. Recent 

neurochemical studies demonstrate that donepezil and galantamine enhance dopamine release in cortical and 

hippocampal regions, suggesting that their therapeutic effects may partially depend on dopaminergic mechanisms.
[54-57] 
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Rivastigmine also improved isolation-rearing-induced prepulse inhibition deficits in mice and increased extracellular 

dopamine levels in the prefrontal cortex.
[58]

 

 

4.4 Oxidative Stress and Inflammation Hypotheses 

The oxidative stress hypothesis plays a pivotal role in the pathogenesis of Alzheimer's disease. Given the brain's high 

energy demands, there is an increased reliance on mitochondrial respiration, which subsequently raises the likelihood of 

generating reactive oxygen species (ROS). The relationship between AD and various forms of molecular oxidative 

stress is well established, particularly evident in protein nitration, protein oxidation, lipid peroxidation, and 

glycoxidation.
[59-64]

 

 

Studies have demonstrated that a decrease in mitochondrial superoxide dismutase (SOD) activity plays a significant 

role in exacerbating Alzheimer's disease-like pathology and hastening the onset of cognitive and behavioral 

symptoms.
[65-67]

 In patients with early-stage Alzheimer's disease, reduced levels of total glutathione (GSH) have been 

observed, suggesting an impairment in the body's antioxidant defense system.
[68]

 

 

The inflammation hypothesis has gained increasing emphasis within Alzheimer's disease research, underscoring the 

pivotal role of neuroinflammation and abnormal gliosis as key pathological markers.
[69,70]

 Accumulating evidence 

suggests that microglial activation and related signaling pathways serve as significant contributors to the risk and 

development of AD. Research has revealed that serum concentrations of interleukin-6 (IL-6) and tumor necrosis factor-

alpha (TNF-α) were markedly higher in patients diagnosed with Alzheimer's disease compared to control subjects.
[71-74]

 

 

5. Dopaminergic System and AD: An Underexplored Therapeutic Avenue 

5.1 Critical Analysis of Dopaminergic Dysfunction in AD 

The dopaminergic system has been extensively studied due to its critical role as a key neurotransmitter involved in 

cognitive functions and emotion regulation.
[75]

 The natural aging process is associated with numerous changes within 

the dopaminergic system, with recent research highlighting the vital role of dopamine in modulating mechanisms 

related to synaptic plasticity.
[76]

 

 

Extensive research has identified numerous pathological changes occurring within the neurons of the nigrostriatal 

pathway, including neurofilament triplets, neuropil threads, beta-amyloid (Aβ) plaque accumulation, decreased 

dopamine levels, and overall neuronal loss. A compelling hypothesis suggests that dysfunction in dopaminergic 

transmission may significantly contribute to AD pathogenesis.
[77]

 

 

Dopamine exerts its effects through five distinct receptor subtypes, grouped into two main classes: D1-like receptors 

(D1R and D5R) and D2-like receptors (D2R, D3R, and D4R). In relation to Alzheimer's disease, the presence of 

dopamine D2 receptors in the hippocampus has been closely linked to memory performance.
[78]

 Studies suggest that 

dopamine facilitates cortical excitability primarily via D2-like receptors, while simultaneously activating D1-like 

receptors to enhance cortical acetylcholine release. 

 

5.2 Mechanistic Convergence: Dopamine and Established AD Pathways 

Novel mechanistic insights reveal that dopaminergic interventions could address multiple AD pathways 

simultaneously.
[79,80]

 Recent studies have provided compelling evidence that dopamine plays a crucial role in 

counteracting oxidative stress and inflammation triggered by amyloid-beta accumulation during early phases of AD.
[77]
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This neuroprotective effect is largely mediated through the suppression of inflammatory mediators that contribute to the 

development of neurofibrillary tangles. 

 

Research has demonstrated that pharmacological agents targeting dopamine D2 and D3 receptor activation, such as 

rotigotine, show promising potential to enhance neural plasticity in patients diagnosed with Alzheimer's disease.
[81] 

 

Dopamine D2 receptors within the hippocampus play a vital role in supporting memory functions affected by AD. A 

positron emission tomography (PET) study using the radioligand [(11)C]FLB 457 revealed a significant reduction of 

approximately 34% in D2 receptor availability in the right hippocampus of AD patients compared to healthy control 

subjects.
[82]

 

 

6. Bromocriptine as a Potential Treatment for Alzheimer's Disease 

6.1 Pharmacological Profile and Mechanism of Action 

Bromocriptine is a dopaminergic agonist that selectively targets dopamine D2 receptors (DRD2). Clinically, it is 

commonly employed in the treatment of hyperprolactinemia-related reproductive disorders and early-stage Parkinson's 

disease.
[83-85]

 Notably, bromocriptine is also the only dopamine-modulating agent that has received regulatory approval 

for the treatment of type 2 diabetes mellitus. 

 

Bromocriptine exhibits differential binding affinities across dopamine receptor subtypes. It exhibits high binding 

affinity for the D3 receptor while also displaying notable affinity for the D2 receptor. However, pharmacological 

studies have demonstrated that bromocriptine is approximately ten times more potent in activating the D2 receptor 

relative to the D3 receptor.
[86]

 

 

6.2 Neuroprotective Mechanisms 

Bromocriptine has shown considerable promise in enhancing memory and protecting the nervous system against 

neurotoxic insults. Empirical evidence suggests that bromocriptine exerts neuroprotective effects by modulating 

glutamatergic neurotransmission, specifically through the inhibition of excitatory amino acid release via the reversal of 

glutamate transporter activity.
[87]

 

 

Bromocriptine has emerged as particularly promising in counteracting the accumulation of amyloid-beta (Aβ). 

Experimental research has identified bromocriptine as the most efficacious compound among various dopamine 

receptor agonists evaluated for their impact on Aβ metabolism. Further investigations revealed that its therapeutic 

efficacy is closely tied to its selective agonism at dopamine receptor D2 (DRD2).
[88]

 

 

6.3 Anti-inflammatory Properties 

Bromocriptine exhibits significant therapeutic promise in AD treatment, particularly through its ability to counteract 

memory impairments and neuroinflammatory responses triggered by amyloid-beta (Aβ1-42) in murine models. The 

seminal study by Liu et al.
[12]

 demonstrated that bromocriptine ameliorates Aβ1-42-induced memory deficits and 

neuroinflammation through a novel DRD2/β-arrestin 2/PP2A/JNK signaling axis. 

 

Mechanistically, bromocriptine-mediated activation of D2 receptors facilitates the recruitment of protein phosphatase 

2A (PP2A) and c-Jun N-terminal kinase (JNK) via the scaffold protein β-arrestin 2. This signaling cascade 
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downregulates JNK-dependent transcription of pro-inflammatory cytokines and suppresses NLRP3 inflammasome 

activation in microglial cells.
[12]

 

 

7. Comparative Analysis of Therapeutic Approaches 

7.1 Bromocriptine vs. Other Dopamine Agonists 

Table 1 presents a comparative analysis of dopamine agonists in AD-related research, highlighting bromocriptine's 

unique profile among dopaminergic therapeutics. 

 

Table 1: Comparative Analysis of Dopamine Agonists in AD-Related Research. 

Drug 
Receptor 

Selectivity 

AD-Relevant 

Mechanisms 
Preclinical Evidence 

Clinical 

Status 
Limitations 

Bromocriptine 
D2 > D3 >> 

D1 

• Amyloid-β 

reduction 

• Anti-inflammatory 

• Neuroprotective 

• Memory improvement 

in Aβ models 

• Reduced 

neuroinflammation 

• Enhanced cognitive 

performance 

FDA-

approved 

(other 

indications) 

• Limited AD 

clinical data 

• Potential side 

effects in elderly 

Rotigotine 
D3 > D2 > 

D1 

• Cortical excitability 

• Cholinergic 

restoration 

• Enhanced neural 

plasticity 

• Improved cognition in 

AD patients 

Phase II trials 

in AD 

• Transdermal 

application 

challenges 

• Cost 

considerations 

Pramipexole D3 >> D2 
• Neuroprotection 

• Anti-oxidant 

• Cognitive benefits in 

some models 

Limited AD 

studies 

• Insufficient 

AD-specific data 

Ropinirole D2 = D3 

• Motor function 

• Limited cognitive 

data 

• Minimal AD research 
Not studied in 

AD 

• No established 

AD relevance 

 

7.2 Bromocriptine vs. Current AD Therapeutics 

Table 2 presents a comprehensive comparison of the mechanisms of action between bromocriptine and established AD 

treatments. 

 

Table 2: Mechanism of Action Comparison. 

Therapeutic Approach 
Primary 

Target 
Mechanism Clinical Efficacy 

Bromocriptine 

Advantage 

Cholinesterase Inhibitors 

(Donepezil, Rivastigmine, 

Galantamine) 

AChE/BuChE 

• Acetylcholine 

elevation 

• Secondary 

dopamine effects 

• Modest cognitive 

improvement 

• MMSE: 2-3 point 

benefit 

• Direct dopaminergic 

targeting 

• Multi-pathway 

effects 

NMDA Antagonist 

(Memantine) 

NMDA 

receptors 

• Glutamate 

modulation 

• Neuroprotection 

• Moderate-severe 

AD benefit 

• Functional 

preservation 

• Earlier intervention 

potential 

• Anti-amyloid effects 

Anti-Amyloid Antibodies 

(Aducanumab, 

Lecanemab) 

Amyloid-β 
• Plaque clearance 

• Immune activation 

• Controversial 

efficacy 

• Significant side 

effects 

• Oral administration< 

• Established safety 

profile 

Tau-targeting agents 

(Experimental) 
Tau protein 

• Aggregation 

inhibition 

• Clearance 

enhancement 

• Limited clinical 

success 

• Complementary 

mechanism 

• Potential tau 

modulation 
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7.3 Dosing and Safety Considerations 

Table 3 outlines bromocriptine dosing across different indications and proposes considerations for AD application. 

 

Table 3: Bromocriptine Dosing Across Indications and Proposed AD Use. 

Indication 
Typical Dose 

Range 
Administration Duration AD-Specific Considerations 

Parkinson's Disease 1.25-100 mg/day 2-3 divided doses Long-term 

• Lower doses may suffice for 

cognitive benefits 

• Gradual titration is essential 

Hyperprolactinemia 2.5-15 mg/day 1-2 divided doses Variable 
• A similar range may be appropriate 

for AD 

Type 2 Diabetes 0.8-4.8 mg/day 
Once daily (QR 

formulation) 
Long-term 

• QR formulation may improve 

compliance 

Proposed AD Use 1.25-10 mg/day 1-2 divided doses Long-term 

• Start low (1.25 mg) 

• Monitor for orthostatic hypotension 

• Consider drug interactions 

 

8. Clinical Translation: From Bench to Bedside 

8.1 Safety Profile in Elderly Populations 

Table 4 presents a comprehensive risk-benefit analysis for AD patients considering bromocriptine therapy. 

 

Table 4: Risk-Benefit Analysis for AD Patients. 

Risk Category Specific Concerns Mitigation Strategies Monitoring Requirements 

Cardiovascular 
• Orthostatic hypotension 

• Cardiac arrhythmias 

• Start with low doses 

• Gradual titration 

• Morning administration 

• Blood pressure monitoring 

• ECG if indicated 

• Fall risk assessment 

Neuropsychiatric 
• Hallucinations 

• Impulse control disorders 

• Patient/caregiver education 

• Regular psychiatric evaluation 

• Behavioral assessments 

• Family reporting 

Gastrointestinal 
• Nausea 

• Constipation 

• Take with food 

• Dietary modifications 

• GI symptom monitoring 

• Bowel movement tracking 

Sleep-related 
• Sleep attacks 

• Excessive daytime somnolence 

• Avoid evening doses 

• Sleep hygiene counseling 

• Sleep quality assessment 

• Epworth Sleepiness Scale 

 

8.2 Cost-Effectiveness Analysis 

Table 5 provides estimated annual costs for different AD treatment approaches. 

 

Table 5: Cost-Effectiveness Comparison (Estimated Annual Costs). 

Treatment 

Category 

Annual Cost 

Range (USD) 

Administration 

Requirements 
Monitoring Costs Total Healthcare Impact 

Bromocriptine $500-2,000 Oral, self-administered Routine office visits Low additional burden 

Cholinesterase 

Inhibitors 
$1,200-3,600 Oral, self-administered Routine monitoring Established pathway 

Anti-Amyloid 

Antibodies 
$26,000-56,000 IV infusion monthly 

MRI monitoring, ARIA 

surveillance 
High infrastructure needs 

Combination 

Therapy 
$1,700-5,600 Oral medications Enhanced monitoring Moderate increase 

 

9. Clinical Decision-Making and Implementation 

9.1 Patient Selection Criteria 

The optimal candidates for bromocriptine therapy in AD include patients with mild to moderate cognitive impairment 

(MMSE 15-26) who demonstrate dopaminergic symptoms such as apathy, depression, or sleep disturbances. These 
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symptoms often precede classical cognitive symptoms and may serve as early biomarkers for therapeutic 

intervention.
[21,82]

 

 

9.2 Treatment Protocol 

The recommended approach emphasizes gradual dose escalation starting at 1.25 mg daily with weekly titration to 2.5-

10 mg/day, balancing therapeutic efficacy with tolerability. This systematic approach minimizes side effects while 

allowing for individualized dose optimization based on patient response and tolerance. 

 

Comprehensive integration of dopaminergic dysfunction in Alzheimer's disease pathophysiology, showing the complex 

interplay between established AD pathways and dopaminergic system dysfunction, as shown in Figure 1. 

 

 

Figure 1: Comprehensive integration of dopaminergic dysfunction in Alzheimer's disease pathophysiology. 

 

Figure 2 presents a clinical decision-making algorithm for the implementation of bromocriptine in Alzheimer's disease, 

providing clinicians with essential decision points for the safe and effective use of this medication. 

 



 

398 

World Journal of Pharmaceutical Science and Research                                                       Volume 5, Issue 6, 2026 

line.comwww.wjpsron 

 

Figure 2: Clinical decision-making algorithm for bromocriptine implementation in Alzheimer's disease. 

 

A comprehensive comparative analysis of Alzheimer's disease therapeutics across clinical efficacy, safety profile, cost-

effectiveness, and mechanistic coverage domains in Figure 3. 

 

 

Figure 3: Comprehensive comparative analysis of Alzheimer's disease. 
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10. Discussion: Integrating Dopaminergic Dysfunction into AD Therapeutic Paradigms 

10.1 Paradigm Shift: Beyond the Cholinergic Monopoly 

The therapeutic landscape for Alzheimer's disease has been dominated by the cholinergic hypothesis for over four 

decades, resulting in a narrow focus on acetylcholine enhancement. This review presents compelling evidence for a 

paradigm shift toward multi-neurotransmitter approaches, with the dopaminergic system emerging as a critical yet 

underexplored therapeutic target. 

 

The convergence of multiple lines of evidence from pathological studies showing D2 receptor loss, to functional 

imaging demonstrating correlation with memory performance, to preclinical studies revealing neuroprotective 

mechanisms, builds a compelling case for dopaminergic involvement in AD pathophysiology. Notably, the observation 

that current cholinesterase inhibitors exert significant dopaminergic effects suggests that the therapeutic success 

attributed to cholinergic enhancement may partially depend on dopaminergic modulation.
[54-57]

 

 

10.2 Bromocriptine: A Multi-Target Therapeutic Approach 

Bromocriptine's profile distinguishes it from both existing AD treatments and other dopamine agonists through several 

key characteristics: (1) selective amyloid-modulating properties through D2 receptor activation;
[88]

 (2) anti-

inflammatory mechanisms via PP2A/JNK pathway modulation;
[12]

 (3) neuroprotective effects against glutamate 

excitotoxicity;
[87]

 and (4) established safety profile from decades of clinical use.
[83-85]

 

 

10.3 Integration with Current Treatment Paradigms 

The mechanistic differences between bromocriptine and existing AD treatments suggest strong potential for 

combination approaches. With cholinesterase inhibitors, complementary mechanisms may provide additive cognitive 

benefits. With anti-amyloid therapies, bromocriptine's amyloid-modulating effects could enhance clearance approaches. 

With anti-inflammatory agents, synergistic effects on neuroinflammation may provide greater neuroprotection. 

 

10.4 Economic and Healthcare System Implications 

Bromocriptine's potential advantages include lower development costs due to repurposing, established manufacturing 

and supply chains, potential for generic competition to reduce long-term costs, and oral administration, thereby 

avoiding infusion-related costs. The healthcare system impact could include reduced caregiver burden through 

improved outcomes, potential delay in nursing home placement, and integration with existing clinical care pathways. 

 

11. Research Gaps and Future Directions 

Several critical knowledge gaps limit the current understanding of the potential of dopaminergic therapy in AD. The 

optimal timing of intervention remains unclear, with uncertainty about whether bromocriptine is most effective in 

preclinical, early, or moderate AD stages. Dose-response relationships need careful delineation to establish the 

minimum effective dose for cognitive benefits versus neuroprotection. 

 

Clinical evidence gaps significantly limit the translation of promising preclinical findings to clinical practice. Long-

term safety data in AD populations extending beyond two years are essential for establishing the risk-benefit profile. 

Comparative effectiveness studies versus standard care are needed to demonstrate clinical value and guide treatment 

selection. 
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12. CONCLUSIONS 

Bromocriptine represents a promising therapeutic candidate for AD treatment through its multi-target approach 

addressing dopaminergic deficits, amyloid pathology, and neuroinflammation. The evidence supports a paradigm shift 

from single-pathway therapeutic approaches toward integrated, multi-target interventions that recognize the complex, 

interconnected nature of AD pathophysiology. 

 

The convergence of mechanistic understanding, clinical need, and therapeutic opportunity positions dopaminergic 

targeting through bromocriptine as a transformative approach to AD treatment. Unlike current therapies, which offer 

modest benefits and significant limitations, bromocriptine holds potential for meaningful clinical improvements 

through the restoration of neurotransmitter balance, suppression of neuroinflammation, and preservation of synaptic 

function. 

 

However, clinical translation requires carefully designed trials considering dosing optimization, patient stratification, 

and safety profiles in elderly populations. The establishment of predictive biomarkers and the development of 

combination therapy protocols will be crucial for maximizing therapeutic potential while ensuring patient safety. 

The successful development of dopaminergic therapies for AD could catalyze a fundamental transformation in how the 

field approaches neurodegenerative disease treatment, potentially revolutionizing the entire field of neurodegeneration 

therapeutics and providing hope for patients and families affected by these devastating conditions. 
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