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DESCRIPTION

The human microbiome, a diverse community of
microorganisms residing in and on our bodies, has garnered
increasing attention for its profound influence on health and
disease. While much of the focus initially revolved around
its role in gastrointestinal health and immune function,
emerging research has unveiled its intricate connections with
neurological disorders (Akujobi et al., 2008). This symbiotic
relationship between the microbiome and the brain has sparked
a new frontier in neuroscience, offering insights into the
pathogenesis, progression, and potential therapeutic avenues
for various neurological conditions (Berri et al., 2015).

Understanding the microbiome

The microbiome comprises a vast array of bacteria,
viruses, fungi, and other microorganisms inhabiting different
niches of the human body, with the gut microbiota being
the most extensively studied (Brooks et al., 2005). This
dynamic ecosystem not only aids in digestion and nutrient
absorption but also plays a pivotal role in modulating immune
responses, synthesizing essential compounds, and influencing
neurotransmitter pathways (SFM Antibiogram Committee.,
2003).

Microbiome-brain axis

Thebidirectional communication between the gut microbiota
and the central nervous system, known as the microbiome-
gut-brain axis, forms the foundation for understanding their
influence on neurological function. Through intricate signaling
mechanisms involving neural, hormonal, and immune
pathways, the microbiome can impact brain development,
behavior, cognition, and even mood regulation.

Implications in neurological disorders

Mounting evidence suggests that alterations in the
composition and function of the microbiome may contribute to
the pathogenesis of various neurological disorders. Conditions
such as Alzheimer’s disease, Parkinson’s disease, multiple
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sclerosis, autism spectrum disorders, and depression have been
linked to dysbiosis, characterized by microbial imbalances or
disruptions in the gut-brain axis.

Mechanisms of influence

Several mechanisms underlie the impact of the microbiome
on neurological function. These include the production of
neuroactive compounds (e.g., neurotransmitters, short-chain
fatty acids), modulation of the immune response, regulation of
inflammation, maintenance of the blood-brain barrier integrity,
and involvement in the production of metabolites crucial for
neuronal health (Corrégé, 2013).

Alzheimer’s disease and parkinson’s disease

In Alzheimer’s disease, alterations in the gut microbiota
composition and increased intestinal permeability may
contribute to neuroinflammation, amyloid-beta accumulation,
and cognitive decline (Dadi¢ et al., 2000). Similarly, in
Parkinson’s disease, dysbiosis has been implicated in alpha-
synuclein aggregation, neuroinflammation, and the progression
of motor symptoms (Dadié¢ A et al., 2014).

Multiple sclerosis and autism spectrum disorders

Studies have revealed distinct microbiome signatures in
individuals with multiple sclerosis, suggesting a potential role
in immune dysregulation and demyelination (Dadié A et al.,
2010). Similarly, alterations in the gut microbiota composition
have been observed in individuals with autism spectrum
disorders, with implications for behavior, social interaction,
and cognitive function (Fairbrother et al., 2006).

Depression and anxiety

The gut-brain axis also influences mental health, with
dysbiosis linked to mood disorders such as depression
and anxiety (Brossette SE et al., 2008). The production of
neurotransmitters like serotonin and Gamma-Aminobutyric
Acid (GABA) by gut bacteria, along with the modulation of
inflammatory pathways, highlights the intricate interplay
between the microbiome and emotional well-being.



Therapeutic implications

Understanding the microbiome’s role in neurological
disorders holds promise for the development of novel therapeutic
strategies. Probiotics, prebiotics, dietary interventions, fecal
microbiota transplantation, and pharmacological agents
targeting the gut microbiota are being explored as potential
avenues to modulate microbial composition and improve
neurological outcomes.

CONCLUSION

The burgeoning field of microbiome research is reshaping
our understanding of neurological disorders, emphasizing the
interconnectedness of the gut and the brain. By elucidating the
complex interplay between the microbiome and neurological
function, we may uncover new diagnostic biomarkers
and therapeutic targets, paving the way for personalized
interventions and improved patient outcomes.
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