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ABSTRACT: The gut brain axis has emerged as a pivotal 
framework for understanding the relationship between gut 
microbiota and cognitive function. This narrative review 
aimed to explore the influence of gut microbial composition 
and metabolites on the progression of cognitive decline, 
particularly from Mild Cognitive Impairment (MCI) to 
Alzheimer’s Disease (AD). A systematic search of academic 
databases including Scopus, PubMed, and Google Scholar 
was conducted using predetermined keywords and Boolean 
operators. Eligible studies included peer reviewed research 
articles, systematic reviews, and meta analyses published 
between 2015 and 2025. The review found consistent 
evidence linking gut dysbiosis notably decreased microbial 
diversity and elevated pro inflammatory taxa to 
neurodegenerative processes. Specific mechanisms such as 
reduced short chain fatty acid production, microbial induced 
inflammation, and vagus nerve signaling disruptions were 
implicated in cognitive impairment. Furthermore, socio 
economic factors such as dietary quality and healthcare access 
significantly influenced microbiota composition and, by 
extension, cognitive health. Interventions including dietary 
modulation, probiotic and prebiotic supplementation, and 
fecal microbiota transplantation demonstrated potential in 
mitigating cognitive decline. However, the review also 
identified limitations in current literature, including a lack of 
longitudinal and population diverse studies. Future research 
should address these gaps to enable personalized and 
equitable microbiota targeted therapies. Overall, this review 
affirms gut microbiota as a modifiable factor with significant 
implications for cognitive aging and public health. 
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INTRODUCTION 

In recent years, the gut brain axis (GBA) has emerged as a fundamental paradigm in neurocognitive 

science, underscoring a complex bidirectional communication system between the gastrointestinal 

tract and the central nervous system. This axis is orchestrated by a network of signaling pathways 

mediated through neural, immune, metabolic, and endocrine mechanisms, which are heavily 

modulated by the gut microbiota (Viana, 2024; Alzubide & Alhalafi, 2024; Curti et al, 2024). These 

microorganisms synthesize a diverse range of neuroactive compounds, including neurotransmitters 

such as serotonin and gamma aminobutyric acid (GABA), implicating them in the regulation of 

emotion, cognition, and behavior (Mittal et al, 2017). The significance of gut microbiota in modulating 

neurochemical activity has led to an upsurge of interdisciplinary research examining its potential role 

in neuropsychiatric conditions such as anxiety and depression, thereby shifting the focus toward a 

more holistic understanding of mental health (Curti et al, 2024). 

This expanding field of inquiry has catalyzed the investigation of gut microbiota's contributions to 

neurodegenerative conditions, particularly Mild Cognitive Impairment (MCI) and Alzheimer’s Disease 

(AD). Emerging data point to a strong correlation between dysbiosis an imbalance in the composition 

and function of the gut microbiome and the progression of cognitive decline (Chen et al, 2020). 

Dysbiosis has been implicated in the promotion of neuroinflammation and amyloid beta deposition, 

two hallmark features of AD pathology (Cordero et al, 2022). Consequently, the GBA not only 

presents a novel biological substrate for understanding the etiology of cognitive disorders but also 

offers promising therapeutic targets (sittipo et al, 2022). 

The urgency of addressing neurodegenerative conditions is underscored by global prevalence trends. 

Current estimates suggest that MCI affects approximately 15–20% of the global population, while AD 

afflicts nearly 50 million individuals, with projections indicating a surge to 152 million by 2050 due to 

demographic (Post et al, 2023). Lifestyle and environmental factors, particularly diet and metabolic 

health, are strongly linked with cognitive trajectories (Pang et al, 2023). Epidemiological studies have 

consistently demonstrated that anti-inflammatory diets and physical activity reduce the risk of 

cognitive decline, whereas obesity, sedentary behaviors, and poor dietary choices exacerbate 

susceptibility to neurodegeneration (Jones et al, 2019). 

In parallel, mounting evidence connects metabolic dysregulation with gut microbiota imbalances and 

subsequent cognitive impairment. Conditions such as type 2 diabetes, obesity, and metabolic 

syndrome have been shown to disrupt gut microbiota homeostasis, leading to heightened systemic 

inflammation and neuroinflammatory cascades (Park et al, 2021). These inflammatory pathways have 

been correlated with increased permeability of the blood brain barrier and the exacerbation of 

cognitive deficits, thereby reinforcing the interplay between gut health and neurological function 

(Vandemoortele & Vermeirssen, 2023; Hulme et al, 2020). Cultural and regional dietary patterns also 

influence the composition of gut microbiota, suggesting the need for culturally sensitive intervention 

models (Caputi & Giron, 2018). 
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Despite these advancements, multiple challenges impede the establishment of a direct causal 

relationship between gut microbiota and neurodegeneration. The multifactorial nature of AD involves 

genetic predispositions, environmental exposures, and immune system variations that complicate the 

isolation of gut microbiota as a singular causative agent (Jiang et al, 2017; Kim et al, 2020; Chen et al, 

2024). Moreover, many studies rely on cross sectional or animal models, which, while informative, 

lack the longitudinal depth required to map disease progression in humans (Seo et al, 2023); Jakubiec 

et al, 2024). The inconsistencies in methodologies, including the use of 16S rRNA sequencing and 

varying sample processing techniques, further hinder reproducibility and generalizability across 

populations (Schächtle & Rosshart, 2021; Vareso et al, 2022). 

Another formidable obstacle lies in translating microbiota modulating interventions into clinically 

effective treatments. While probiotics, prebiotics, and dietary interventions have shown promise in 

preclinical models, defining optimal dosages, bacterial strains, and treatment durations remains elusive 

(Ayten & Bilici, 2024). Furthermore, the interindividual variability in gut microbiota composition 

necessitates personalized approaches, highlighting the need for precision medicine frameworks within 

neurodegenerative research. 

Research in this domain also reveals notable gaps, particularly concerning the inclusion of diverse 

ethnic and geographic populations. Most microbiome studies have been conducted in Western 

populations, limiting their applicability to broader demographics (Kowalski & Mulak, 2019); Giovanni 

et al, 2020). Socioeconomic disparities and differences in dietary practices, genetic backgrounds, and 

access to healthcare services can significantly influence gut microbiota and its neurological effects 

(Chu et al, 2022; Zhang et al, 2022). Small sample sizes and underrepresentation of marginalized 

communities further compound the difficulty of deriving universally valid conclusions (Matz et al, 

2024; Mitra et al, 2023). 

Given these limitations and the compelling body of preliminary evidence, this narrative review aims 

to synthesize current literature from a neurological perspective, focusing on the biological, 

immunological, and metabolic dimensions of the gut brain axis. The review critically evaluates the role 

of gut microbiota in modulating cognitive functions, with particular attention to its contributions to 

MCI and AD progression. By examining how microbial metabolites, neuroinflammatory mediators, 

and metabolic markers intersect, this study endeavors to elucidate mechanistic pathways that may 

serve as future therapeutic targets. 

The scope of this review encompasses both human and preclinical studies that investigate gut 

microbiota profiles, inflammatory markers, and neurocognitive outcomes. It integrates findings across 

disciplines, including microbiology, neuroscience, and metabolic research, and includes global and 

culturally diverse datasets wherever available. In doing so, this review not only provides a 

comprehensive understanding of gut brain communication in neurodegeneration but also highlights 

the need for inclusive, translational research strategies to address one of the most pressing public 

health challenges of the 21st century. 
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METHOD 

This narrative review systematically examined the influence of gut microbiota on neurocognitive 

trajectories from mild cognitive impairment to Alzheimer’s disease. A comprehensive search was 

undertaken across PubMed, Scopus, and Google Scholar for literature published between 

January 2015 and April 2025. Search strings combined predetermined keywords such as “gut–brain 

axis,” “cognitive impairment,” “Alzheimer’s disease,” “microbiota,” “dysbiosis,” 

“neuroinflammation,” “short chain fatty acids,” “probiotics,” and “prebiotics” with Boolean operators 

to maximise sensitivity while maintaining precision. Titles and abstracts were first screened to exclude 

duplicates and clearly irrelevant records; full texts were subsequently assessed for methodological 

rigour and topical relevance. 

Peer reviewed original articles, systematic reviews, and meta analyses that empirically or theoretically 

explored mechanisms linking microbial alterations to neurocognitive outcomes in humans or validated 

animal models were eligible. Studies not written in English, lacking empirical evidence, predating 2015 

(unless seminal), or published as opinion pieces, editorials, or conference abstracts were excluded. To 

enhance reliability, four independent reviewers applied the inclusion criteria in a multi stage process; 

discrepancies were resolved through consensus discussion. Relevant data study design, population 

characteristics, microbiota assessment methods, cognitive or neuropathological endpoints, and 

principal findings were extracted into a standardised matrix. 

An inductive thematic synthesis was employed to identify convergent patterns in how dysbiosis, 

microbial metabolites, and inflammatory mediators intersect with neurodegenerative pathways. This 

procedure facilitated the integration of heterogeneous evidence, providing nuanced insights into 

mechanistic links and highlighting emergent therapeutic opportunities. 

 

RESULT AND DISCUSSION 

Changes in Gut Microbiota Composition in Individuals with Mild Cognitive Impairment 

Compared to Healthy Controls 

Studies consistently demonstrate that individuals diagnosed with Mild Cognitive Impairment (MCI) 

present notable alterations in gut microbiota compared to healthy counterparts. Metrics such as alpha 

and beta diversity highlight significant dysbiosis in MCI patients, marked by reduced microbial 

diversity (Pan et al, 2020). These microbial shifts typically involve decreased levels of Bacteroidetes 

and increased abundance of potentially pathogenic taxa, notably Enterobacter, which have been 

associated with cognitive dysfunction (Rouskas et al, 2024). Comparative analyses have shown overlap 

in microbiota profiles between MCI and Alzheimer’s Disease (AD) patients, suggesting that dysbiosis 

may be an early biomarker for neurodegenerative progression (Bao et al, 2023). 

Furthermore, the presence of pro inflammatory bacterial taxa and the reduction of anti-inflammatory 

strains such as Bifidobacterium and Lactobacillus have been frequently observed in MCI cohorts (Pan 
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et al, 2020). Kim et al. (2023) noted specific bacterial profiles in elderly MCI patients that distinguish 

them from cognitively intact controls, emphasizing the potential for microbiota based diagnostic 

strategies (Kim et al, 2023). A consistent pattern across various studies is the increase in Firmicutes 

and concurrent decrease in Bacteroides among individuals with MCI, reinforcing the hypothesis that 

dysbiosis contributes to cognitive decline (Chen et al, 2023). 

 

Empirical Evidence Linking Specific Bacterial Taxa with Early Neuroinflammatory Markers 

in MCI 

The gut microbiota’s role in neuroinflammation is increasingly substantiated by empirical findings 

linking specific microbial taxa to inflammatory pathways in MCI. Certain bacterial strains, particularly 

from the Firmicutes phylum, are associated with elevated pro inflammatory cytokines such as IL 6 

and TNF α, which are implicated in neurodegenerative cascades (Zhuang et al, 2018; Jemimah et al, 

2023). Pan et al. (2020) found that bacterial lipopolysaccharides (LPS) originating from gram negative 

bacteria exacerbated systemic inflammation, resulting in altered cytokine profiles and increased 

neuroinflammatory burden in MCI individuals (Pan et al, 2021). 

Additional studies have reported an inverse correlation between the presence of Prevotella and 

cognitive function scores, with its abundance linked to enhanced inflammatory signaling (Li et al, 

2024). Jin et al. (2023) provided supporting evidence showing correlations between dysbiotic microbial 

communities and early markers of blood brain barrier permeability, establishing a mechanistic link 

between gut microbiota composition and central neuroinflammatory responses (Jin et al, 2023). These 

findings suggest that targeting specific bacterial taxa might be a feasible approach for modulating 

neuroinflammation and mitigating cognitive decline. 

 

Mechanisms by which Microbial Metabolites Affect Cognitive Function 

Gut derived microbial metabolites serve as critical intermediaries in the gut brain communication 

process. Short chain fatty acids (SCFAs) such as acetate, propionate, and butyrate, produced through 

fermentation of dietary fibers, are particularly significant. These SCFAs have been shown to influence 

cognitive health by enhancing the expression of brain derived neurotrophic factor (BDNF), which 

plays a central role in neuronal plasticity, learning, and memory (He et al, 2023). SCFAs can cross the 

blood brain barrier and exert neuroprotective effects, underscoring their role in maintaining cognitive 

function. 

Other metabolites such as indole and indolepropionic acid, products of tryptophan metabolism, have 

also been associated with cognitive modulation and neuroprotection (Colombo et al, 2021). These 

compounds activate signaling pathways that regulate inflammation and oxidative stress in the brain, 

which are central to the pathophysiology of cognitive decline. In addition, gut microbes affect the 
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synthesis of neurotransmitters such as serotonin and GABA, further influencing emotional and 

cognitive states (Husso et al, 2023). 

 

Role of Vagal Nerve Signaling, SCFAs, and Immune Modulation in Gut Brain 

Communication 

The vagus nerve represents a direct communication line between the gut and brain, transmitting 

microbial signals that influence autonomic, cognitive, and affective processes. SCFAs can activate 

vagal afferent neurons, which modulate central nervous system activity relevant to cognition and 

emotional regulation (Saji et al, 2020). Butyrate, in particular, enhances vagal tone and is associated 

with improved cognitive performance, supporting the view of the vagus nerve as a viable therapeutic 

target (Giovanni et al, 2020). 

In parallel, immune system modulation mediated by gut microbiota plays a pivotal role in regulating 

neuroinflammation. SCFAs induce anti-inflammatory cytokine production and suppress pro 

inflammatory responses, thereby mitigating neuroinflammatory damage (Donaldson et al, 2025). 

Dysbiosis can compromise blood brain barrier integrity, allowing peripheral inflammatory mediators 

to access the CNS, exacerbating neurodegenerative conditions (Nota et al, 2024). Thus, both neural 

and immune pathways highlight the integrative role of the gut microbiome in maintaining cognitive 

health. 

 

Characteristic Patterns of Gut Dysbiosis in Alzheimer's Disease Patients Across Different 

Studies 

Studies exploring gut microbiota in Alzheimer's Disease (AD) patients reveal recurring patterns of 

dysbiosis. Decreased overall microbial diversity is consistently reported, particularly the reduction of 

anti-inflammatory commensals and an increase in pro inflammatory and potentially pathogenic taxa 

(Park & Im, 2022). AD patients commonly exhibit elevated levels of Firmicutes and Proteobacteria, 

including Escherichia coli and Enterobacter cloacae, both of which correlate with heightened 

inflammatory markers (Vogt et al, 2017). 

Furthermore, alterations in functional capacity, particularly SCFA production, are observed in the AD 

associated microbiota (Chen et al, 2020). Decreases in butyrate production, vital for gut and neuronal 

integrity, have been associated with deteriorating cognitive performance (Kamer & Pushalkar, 2024). 

These microbiota shifts collectively reflect a systemic inflammatory state conducive to 

neurodegeneration, implicating the gut microbiome as a potential biomarker and therapeutic target in 

AD. 
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Evidence Supporting the Role of Bacterial Amyloids and Systemic Inflammation in 

Accelerating Amyloid β and Tau Pathology 

Accumulating evidence implicates bacterial amyloids and systemic inflammation as facilitators of 

amyloid β and tau pathology in AD. Bacterial amyloids may structurally resemble human Aβ, thereby 

inducing its aggregation through molecular mimicry mechanisms (Chen et al, 2020). This misfolding 

accelerates the deposition of amyloid plaques, one of the neuropathological hallmarks of AD. 

Concurrently, chronic systemic inflammation promotes tau hyperphosphorylation, facilitating the 

formation of neurofibrillary tangles (Favero et al., 2022). 

Lipopolysaccharides (LPS) from gram negative bacteria are particularly potent in initiating systemic 

inflammatory responses. Elevated LPS levels in AD patients have been linked to increased Aβ 

deposition and blood brain barrier disruption (Shabbir et al., 2021). This creates a feedback loop 

wherein neuroinflammation propagates further neuronal damage, reinforcing the pathological burden 

of AD. 

 

Cognitive Outcomes of Probiotic and Prebiotic Interventions in MCI and AD Populations 

Probiotic and prebiotic interventions have demonstrated potential benefits in enhancing cognitive 

function in MCI and AD populations. Several clinical studies report improvements in memory and 

executive function following supplementation with specific probiotic strains. These benefits are 

attributed to the restoration of microbial balance and the enhancement of SCFA production (Sha et 

al., 2023). 

Prebiotics also promote the growth of beneficial microbes and increase SCFA levels, leading to anti-

inflammatory effects that support neuronal health. González Dávila et al. (2022) observed improved 

cognitive and emotional outcomes in elderly individuals consuming prebiotic enriched diets (González 

Dávila, et al., 2022). These findings underscore the value of dietary modulation in maintaining 

cognitive resilience. 

 

Clinical or Preclinical Studies Evaluating Fecal Microbiota Transplantation (FMT) or Dietary 

Modulation in Cognitive Performance 

Fecal Microbiota Transplantation (FMT) has shown promise in modifying gut microbiota to improve 

cognitive outcomes in both preclinical and clinical studies. In AD mouse models, FMT from healthy 

donors reduced neuroinflammation and amyloid burden, correlating with improved learning and 

memory performance (He et al., 2023). Clinical observations suggest similar trends, with patients 

demonstrating behavioral and cognitive improvements post FMT (11). 

Dietary interventions, including adherence to Mediterranean style diets, have been linked to increased 

microbial diversity and reduced markers of cognitive decline (Kim et al., 2024). Moreover, Wang et al. 
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(2022) demonstrated that dietary changes combined with microbiota modulation alleviated post stroke 

cognitive impairment in animal models (Wang et al., 2022). These findings support the hypothesis that 

altering gut microbiota through FMT or targeted dietary strategies can yield significant cognitive 

benefits, paving the way for novel interventions against neurodegenerative diseases. 

 

Alignment and Contrast of Findings with Previous Meta Analyses on Gut Microbiota and 

Cognitive Health 

The findings presented in this review demonstrate both consistency with and extension beyond prior 

meta analytical studies examining the relationship between gut microbiota and cognitive health. In 

alignment with previous meta analyses, this review confirms that alterations in gut microbial diversity 

and the relative abundance of specific taxa are hallmarks of cognitive impairment in conditions such 

as Mild Cognitive Impairment (MCI) and Alzheimer’s Disease (AD) (Saji et al, 2020; Putri et al., 2023). 

The observed decrease in Bacteroidetes and increased presence of Proteobacteria and Firmicutes align 

with established patterns of dysbiosis in neurodegenerative populations (Donaldson et al, 2025). 

Furthermore, these findings corroborate earlier conclusions that short chain fatty acids (SCFAs) exert 

neuroprotective effects and modulate inflammation, contributing to cognitive performance 

improvements (Singh et al., 2019). 

However, this review diverges from earlier meta analyses by emphasizing a more integrated and 

multifactorial perspective. While many meta analyses have focused on the taxonomy of the gut 

microbiome, this review explores the mechanistic links between microbial dysbiosis, 

neuroinflammatory markers, microbial metabolites, and blood brain barrier integrity. Such an 

approach allows for a deeper exploration of how systemic biological pathways interact with gut 

microbial alterations to influence cognitive health, expanding beyond the taxonomic focus 

predominant in earlier work (Putri et al., 2023). 

Additionally, this review distinguishes itself by incorporating dietary and socio economic contexts that 

shape microbiota composition. Previous studies have often overlooked how factors like healthcare 

disparities and food access contribute to microbiome diversity and thereby affect cognitive trajectories. 

This broader lens invites more inclusive research and intervention strategies that address root causes 

of dysbiosis beyond microbial taxonomy (Lavelle & Sokol., 2020). 

 

Influence of Systemic Healthcare Inequalities and Dietary Patterns on Gut Microbial 

Diversity and Cognitive Decline 

Systemic healthcare inequalities and dietary habits are crucial, yet underexamined, contributors to gut 

microbial diversity and its downstream impact on cognitive decline. Populations facing food insecurity 

and limited healthcare access often exhibit dietary patterns rich in processed foods and low in fiber, 

which negatively affect gut microbiota composition (Kim et al., 2024; Wang et al., 2019). Diets 
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deficient in prebiotics and whole foods can foster dysbiosis by encouraging the growth of pathogenic 

species while reducing protective bacterial taxa (Zhao et al., 2022). 

Diets high in fermentable fibers, fruits, vegetables, and whole grains promote microbial diversity and 

increase the production of SCFAs, particularly butyrate, which supports both gut and brain health 

(Tian et al., 2024). In contrast, Westernized dietary patterns associated with low socio economic status 

are linked to reduced gut microbial diversity and increased markers of inflammation and cognitive 

dysfunction (Nota et al, 2024). Geographic and demographic disparities further compound these 

issues, as communities lacking access to healthcare infrastructure and educational resources are less 

likely to benefit from gut friendly diets. 

Lack of awareness regarding the gut brain connection also hinders proactive health behavior. 

Individuals in disadvantaged settings may not understand how gut health influences mental and 

cognitive outcomes, perpetuating poor dietary choices and neglect of preventative health practices 

(Jiang et al., 2019). Stress and limited access to mental health support further exacerbate gut dysbiosis 

and systemic inflammation, creating a cycle that reinforces vulnerability to cognitive decline (Jia et al., 

2022). 

 

Policy and Practice Based Interventions Derived from the Understanding of the Microbiota 

Neurocognition Link 

Understanding the link between gut microbiota and cognitive health enables the formulation of 

practical interventions at the policy and community levels. Promoting microbiota supportive dietary 

patterns is a primary strategy. Public health initiatives that emphasize the inclusion of prebiotic and 

probiotic rich foods in national dietary guidelines and public food programs, such as school lunches 

or community feeding schemes, can have a population level impact (Kossowska et al., 2024). 

Increasing consumption of whole foods, fermented products, and dietary fibers through targeted 

subsidies or education campaigns could foster microbial diversity and cognitive resilience (Stevens et 

al., 2023). 

Integrating microbiota focused research into national and regional health strategies is another essential 

step. Governments and health ministries can support microbiome research through funding and 

institutional support, enabling the development of clinical guidelines that include gut health as part of 

routine cognitive health assessment and treatment (Kartjito et al., 2023). Educational reforms in 

medical and public health training programs should incorporate emerging knowledge of the gut brain 

axis, ensuring healthcare professionals are equipped to advise on microbiota related interventions 

(Strekalova et al., 2024). 

With increasing evidence supporting fecal microbiota transplantation (FMT) as a potential treatment 

for cognitive impairment, standardized clinical protocols must be developed. These should address 

donor screening, ethical concerns, and long term safety and efficacy, enabling the responsible 
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integration of FMT into clinical practice (Cai et al., 2022). Regulatory authorities must also establish 

oversight to ensure quality control and monitor patient outcomes from such experimental 

interventions. 

Reducing systemic health inequalities requires cross sector collaboration and targeted policy action. 

Policies that provide subsidies for healthy food options, ensure equitable access to primary healthcare, 

and promote community based health education could reduce the disparities that contribute to 

cognitive decline in marginalized populations (Hou et al., 2022). Culturally tailored interventions that 

consider local dietary practices and community norms can further enhance the reach and effectiveness 

of microbiota focused cognitive health strategies (Wilson et al, 2023). 

A multi sectoral approach involving educational institutions, community leaders, and healthcare 

providers is essential to operationalize the microbiota cognition link. Collaborative programming that 

brings awareness to the importance of gut health through school curricula, public media, and primary 

care settings can drive behavioral changes at the population level. Such efforts are vital for building 

resilient health systems capable of addressing the rising global burden of cognitive impairment. 

 

Limitation 

Although the reviewed literature strongly supports the association between gut microbiota and 

cognitive health, several limitations restrict definitive conclusions. The heterogeneity of study designs, 

variations in microbiota analysis techniques, and reliance on animal models constrain the 

generalizability of findings to human populations. Furthermore, the complex interplay between 

genetics, environment, and lifestyle makes isolating the microbiota’s role in cognitive impairment 

inherently challenging. Limited representation of diverse populations in current research also weakens 

the applicability of findings across different socio cultural settings. Lastly, there is a lack of longitudinal 

human studies that assess the long term cognitive effects of microbiota targeted interventions, which 

hinders the formulation of robust clinical guidelines. 

 

Implication 

Addressing these limitations requires a concerted research effort that prioritizes methodological 

standardization and diverse population inclusion. Future studies should focus on longitudinal designs 

that examine how microbiota shifts over time correlate with cognitive changes. There is a pressing 

need to investigate the causal mechanisms underlying microbial influence on neurodegenerative 

pathways, especially in human subjects. Research should also explore the effectiveness of different 

dietary and microbial interventions across various demographic groups. Expanding microbiota 

research to underrepresented populations and integrating socio economic, cultural, and behavioral 

variables will enhance the translational potential of findings. By doing so, the field can move towards 
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developing equitable, evidence based strategies for cognitive health promotion grounded in gut 

microbiota modulation. 

 

CONCLUSION 

This review synthesized current evidence on the role of gut microbiota in the progression of cognitive 

impairment, particularly from Mild Cognitive Impairment (MCI) to Alzheimer’s Disease (AD), 

highlighting the microbiota gut brain axis as a critical mediator in neurodegeneration. The findings 

confirmed that individuals with MCI and AD exhibit distinct dysbiosis patterns, characterized by 

decreased microbial diversity, an increase in pro inflammatory taxa, and reductions in beneficial short 

chain fatty acid producing bacteria. These alterations were closely associated with neuroinflammatory 

processes, reduced production of neuroprotective metabolites, and compromised blood brain barrier 

integrity, all of which contribute to cognitive decline. 

The discussion underscored the multifactorial nature of microbiota related cognitive dysfunction, 

incorporating systemic influences such as healthcare disparities and dietary patterns. These broader 

factors not only shape microbial composition but also influence an individual's vulnerability to 

cognitive impairment. In this context, microbiota modulation through dietary interventions, 

prebiotics, probiotics, and potentially fecal microbiota transplantation (FMT) presents a promising 

strategy to address neurocognitive challenges. 

Given the complex interplay between microbiota, immunity, and cognition, future studies should 

prioritize longitudinal and diverse population based research to better understand causal mechanisms 

and optimize intervention strategies. Policymakers and healthcare systems must integrate microbiome 

informed guidelines into public health frameworks to support early prevention and cognitive 

resilience. Ultimately, preserving gut microbial health represents a vital frontier in mitigating the 

burden of neurodegenerative diseases. 
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