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Conclusion

Discussion

Gut–brain axis dysregulation is a plausible contributor to Alzheimer’s disease through interconnected 
pathways involving intestinal barrier dysfunction, altered microbial metabolites, systemic in"ammation, 
glial activation, and abnormal amyloid/tau biology. A 60-participant case–control design can provide a 
practical #rst step for evaluating these relationships. 

Background
Increasing evidence suggests that dysregulation of the microbiota–gut–brain axis contributes to Alzheimer’s disease (AD) through intestinal barrier 
dysfunction, systemic in"ammation, altered microbial metabolites, and enhanced neuroin"ammation. The gut microbiome can in"uence glial activity, 
blood–brain barrier integrity, and amyloid- and tau-related processes, making it a plausible contributor to AD pathogenesis. 
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Results

Variable AD group (n=30) Control group (n=30) p-value

Age, years 73.8 ± 6.4 72.9 ± 5.8 0.56

Female, n (%) 18 (60.0) 17 (56.7) 0.79

MMSE 18.3 ± 4.2 28.6 ± 1.2 <0.001

MoCA 14.7 ± 3.9 25.9 ± 1.8 <0.001

Plasma A 42/40 0.082 ± 0.010 0.108 ± 0.012 <0.001

Plasma p-tau181, pg/mL 4.8 ± 1.6 2.1 ± 0.8 <0.001

IL-6, pg/mL 5.9 ± 2.0 2.8 ± 1.1 <0.001

Shannon diversity index 2.45 ± 0.39 3.10 ± 0.42 <0.001

This study framework supports the hypothesis that gut–brain axis dysregulation is associated with Alzheimer’s disease. The proposed !ndings suggest that AD is characterized by reduced gut microbial diversity, depletion of bene!cial SCFA-associated taxa, greater systemic 
in"ammation, and more abnormal blood-based AD biomarkers. These observations are biologically consistent with current models in which dysbiosis impairs intestinal and blood–brain barrier function, promotes immune activation, and alters microglial homeostasis. 
A key mechanistic link may be the reduction of SCFA-producing bacteria. SCFAs help maintain epithelial integrity and modulate in"ammatory responses; lower SCFA availability may therefore favor chronic peripheral in"ammation and neuroin"ammatory signaling. Reviews 
of AD and gut microbial metabolites describe SCFAs, especially butyrate, as potentially important mediators of gut–brain communication relevant to amyloid pathology and in"ammation. 
Another strength of this design is the integration of microbiome data with blood-based AD biomarkers. Modern AD frameworks emphasize biomarker-de!ned disease, and plasma phosphorylated tau has emerged as a particularly informative blood-based measure, while 
amyloid-related plasma measures can provide complementary support. A combined microbiome-plus-biomarker approach may therefore improve early detection and biological phenotyping. 
This study has limitations. As a case–control design, it cannot establish causality. Diet, medications, constipation, and comorbid metabolic disease may in"uence the microbiome. Future longitudinal studies should test whether dysbiosis precedes cognitive decline or changes 
in plasma AD biomarkers.


