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. diseases. Research has demonstrated that specific bacterial strains, such as
Introductlon segmented filamentous bacteria, can induce Th17 cell responses, exacerbating

o ) - autoimmune conditions like multiple sclerosis and type 1 diabetes [3].
The human gut microbiota, a complex community of trillions of

microorganisms, plays a pivotal role in maintaining homeostasis and Advances in sequencing technologies and computational tools have
influencing various physiological processes. In recent years, research has  enabled a deeper understanding of the gut microbiota’s role in autoimmunity.
increasingly highlighted the impact of gut microbiota on immune system ~ Metagenomic analyses have identified microbial genes and pathways
regulation and its potential involvement in the pathogenesis of autoimmune ~ associated with autoimmune risk, while gnotobiotic mouse models have
disorders. This brief overview explores the emerging evidence linking gut  Provided insights into the causal relationships between specific microbial taxa
microbiota to autoimmune diseases and underscores the implications for ~ nd immune dysregulation. These studies have revealed that gut microbiota
diagnosis, treatment, and prevention [1]. manipulation, through interventions such as probiotics, prebiotics, and Fecal
Microbiota Transplantation (FMT), holds promise for modulating immune
. . responses and alleviating autoimmune symptoms. Dietary interventions
Descrlptlon have also emerged as a potential strategy for restoring microbial balance
and mitigating autoimmune disease risk. Diets rich in dietary fibers and
Autoimmune disorders are characterized by the immune system’s aberrant  polyphenols, for example, promote the growth of beneficial gut bacteria and
attack on the body’s own tissues, often triggered by genetic predisposition  enhance SCFA production. Conversely, high-fat and high-sugar diets have
and environmental factors. The gut microbiota’s role in modulating immune ~ been associated with dysbiosis and increased susceptibility to autoimmune
responses suggests that dysbiosis—an imbalance in microbial composition—  conditions. These findings underscore the importance of personalized dietary
may contribute to autoimmune disease development. Studies have identified approaches in managing autoimmune diseases [4].
significant differences in the gut microbiota of patients with autoimmune
conditions, such as rheumatoid arthritis, multiple sclerosis, and systemic
lupus erythematosus, compared to healthy individuals. These alterations often
include reduced microbial diversity and the overrepresentation or depletion
of specific bacterial taxa. One of the key mechanisms linking gut microbiota
to autoimmune disorders is the disruption of the gut barrier. The intestinal
epithelium serves as a critical barrier, preventing the translocation of microbial
antigens into the systemic circulation. Dysbiosis can compromise this barrier,
leading to increased intestinal permeability (“leaky gut”) and the subsequent
activation of the immune system. This heightened immune activation may drive
autoimmune responses in genetically susceptible individuals [2].

While the role of gut microbiota in autoimmunity is increasingly recognized,
several challenges remain. The variability in microbiota composition across
individuals and populations complicates the identification of universal microbial
signatures of autoimmune risk. Furthermore, the mechanisms underlying the
bidirectional interactions between gut microbiota and the immune system
are not fully elucidated, necessitating further research to uncover the precise
pathways involved. Future research directions include the development of
microbiota-based diagnostics for early detection of autoimmune diseases and
the identification of microbial biomarkers predictive of disease progression.
Additionally, randomized controlled trials are needed to evaluate the efficacy
and safety of microbiota-targeted therapies in diverse patient populations.

Short-chain Fatty Acids (SCFAs), metabolites produced by gut microbiota The integration of multi-omics approaches, combining metagenomics,
through the fermentation of dietary fibers, play an essential role in maintaining ~ metabolomics, and transcriptomics, holds promise for unraveling the complex
intestinal health and regulating immune responses. SCFAs, such as butyrate, interplay between gut microbiota and autoimmunity [5].
acetate, and propionate, have anti-inflammatory properties and support the
integrity of the gut barrier. Dyshiosis-associated reductions in SCFA production .
may contribute to the inflammatory milieu observed in autoimmune disorders. COﬂClUSIOﬂ
Forinstance, reduced butyrate levels have been implicated in the pathogenesis
of inflammatory bowel disease and rheumatoid arthritis. The gut microbiota In conclusion, the gut microbiota represents a critical interface between
also influences the development and function of T cells, a critical component ~ €nvironmental factors and the immune system, with profound implications
of the adaptive immune system. Specifically, certain gut-derived microbial  for the pathogenesis and management of autoimmune disorders. Although
metabolites and antigens shape the balance between pro-inflammatory Th17 ~ challenges remain, advances in microbiota research offer exciting
cells and Regulatory T (Treg) cells. Dysbiosis may skew this balance toward a opportunities for developing innovative diagnostic and therapeutic strategies

pro-inflammatory state, promoting the onset and progression of autoimmune ~ aimed at restoring microbial balance and immune homeostasis. As our
understanding of the gut-immune axis deepens, it paves the way for precision
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will be key to improving the prevention and treatment of respiratory diseases
in the future.
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