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Abstract

The human microbiota constitute a very complex ecosystem of microorganisms inhabiting both the inside and outside of our
bodies, in which health maintenance and disease modification are the main regulatory features. The recent explosion of
microbiome research has begun to detail its important role in neurological health, particularly concerning cerebral small
vessel disease (CSVD), a disorder associated with cognitive decline and vascular dementia. This narrative review
represents state-of-the-art knowledge of the intimate, complex interplay between microbiota and brain health through the
gut-brain axis (GBA) and the emerging role of glymphatic system dysfunction (glymphopathy) and circulating cell-derived
microparticles (MPs) as mediators of these interactions. We discuss how microbial dysbiosis promotes neuroinflammation,
vascular dysfunction, and impaired waste clearance in the brain, which are critical factors in the pathogenesis of CSVD.
Further, we discuss lifestyle factors that shape the composition and functionality of the microbiota, focusing on sleep as a
modifiable risk factor in neurological disorders. This narrative review presents recent microbiome research from a
neuroscientific and vascular perspective to establish future therapeutic avenues in targeting the microbiota to improve brain
health and reduce the burden of CSVD. © 2024 by the authors.
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