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Introduction 
Inflammatory Bowel Disease (IBD), encompassing Crohn’s disease and 

ulcerative colitis, is a chronic and often debilitating condition characterized 
by persistent inflammation of the gastrointestinal tract. Recent advances 
in understanding the complex interactions between the immune system, 
gut microbiota, and mucosal barrier function have shed new light on the 
pathogenesis of IBD. The mucosal immune system, which acts as the body’s 
first line of defense against pathogens, plays a critical role in maintaining gut 
homeostasis. However, dysregulation of this immune response can lead to 
the chronic inflammation observed in IBD. Emerging research highlights the 
significance of the gut microbiome-comprising bacteria, viruses, and fungi—in 
influencing mucosal immunity and contributing to the onset and progression of 
IBD. While much attention has focused on bacterial and viral interactions, the 
role of gut fungi in immune modulation is an area of growing interest. Fungi, 
particularly Candida species, have been found to interact with the mucosal 
immune system in ways that may influence IBD pathogenesis.

Understanding the intricate balance between mucosal immunity and 
gut microbiota, including fungi, is essential for identifying novel therapeutic 
strategies for IBD. By deciphering how mucosal immunity functions in the 
presence of these microorganisms, particularly fungi, researchers aim to 
uncover new ways to restore immune homeostasis and improve the quality 
of life for individuals suffering from IBD. This review will explore the current 
insights into mucosal immunities in IBD, the role of gut fungi, and potential 
future directions for treatment, focusing on the development of targeted 
therapies that can address these complex interactions to promote better health 
outcomes.

Description 
Inflammatory Bowel Disease (IBD) is a complex disorder characterized 

by chronic inflammation of the gastrointestinal tract. Recent research has 
shed light on the intricate interplay between mucosal immunity and gut 
fungi in maintaining intestinal homeostasis. This article explores the role of 
mucosal immunity in IBD pathogenesis and the emerging understanding of the 
interactions between the host immune system and gut fungi in maintaining gut 
health. Understanding these mechanisms holds promise for the development 
of novel therapeutic strategies for IBD management. Inflammatory Bowel 
Disease (IBD), encompassing Crohn's disease and ulcerative colitis, 
represents a significant health burden globally. While the precise etiology 
remains elusive, growing evidence suggests that dysregulated mucosal 
immunity and alterations in the gut microbiota play pivotal roles in disease 
pathogenesis [1].

Recent studies have highlighted the intricate relationship between the 
host immune system and gut fungi in maintaining intestinal homeostasis. This 

article aims to elucidate the role of mucosal immunity in IBD and explore the 
influence of gut fungi on disease progression and health maintenance. The 
gastrointestinal tract harbors a complex immune system crucial for defending 
against pathogens while maintaining tolerance to commensal microbes and 
dietary antigens. Mucosal immunity comprises innate and adaptive immune 
components, orchestrated by specialized immune cells, such as dendritic 
cells, macrophages, T cells, and B cells. Dysregulation of mucosal immunity 
is a hallmark of IBD, characterized by aberrant immune responses to gut 
microbiota and environmental triggers [2].

Innate immune mechanisms in IBD involve impaired epithelial barrier 
function, leading to increased intestinal permeability and bacterial translocation. 
This breach in barrier integrity triggers innate immune cells to release pro-
inflammatory cytokines, perpetuating mucosal inflammation. Furthermore, 
genetic predispositions and environmental factors contribute to dysregulated 
innate immune responses in IBD pathogenesis. Adaptive immunity plays 
a pivotal role in IBD through the dysregulation of T and B cell responses. 
Aberrant activation of T helper (Th) cells, particularly Th1 and Th17 subsets, 
leads to excessive production of pro-inflammatory cytokines, driving chronic 
inflammation in the gut. Additionally, defective regulatory T cell (Treg) function 
exacerbates immune dysregulation by failing to suppress inflammatory 
responses effectively [3].

The human gut harbors a diverse array of fungi, collectively known as 
the mycobiota, which interacts intimately with the host immune system. 
Recent studies have highlighted the intricate crosstalk between gut fungi 
and mucosal immunity in health and disease. Under homeostatic conditions, 
the host immune system maintains a delicate balance between immune 
tolerance and defense against gut fungi. Commensal gut fungi contribute to 
intestinal homeostasis by modulating immune responses and shaping the 
composition of the gut microbiota. For instance, certain fungal species promote 
the differentiation of regulatory T cells, thereby dampening inflammatory 
responses and maintaining mucosal tolerance. Conversely, dysbiosis of the 
gut mycobiota, characterized by alterations in fungal diversity and abundance, 
is associated with IBD pathogenesis [4].

The dysregulation of mucosal immunity in IBD disrupts the symbiotic 
relationship between the host and gut fungi, leading to fungal dysbiosis and 
exacerbating intestinal inflammation. Dysbiotic fungi can stimulate aberrant 
immune responses, exacerbating mucosal inflammation through the activation 
of Pattern Recognition Receptors (PRRs) and the production of inflammatory 
mediators. Moreover, fungal-derived metabolites, such as β-glucans and 
mannans, can modulate host immune responses and contribute to mucosal 
damage in IBD. Understanding the interplay between mucosal immunity and 
gut fungi holds significant therapeutic potential for managing IBD. Targeting 
dysregulated immune pathways and restoring mucosal tolerance may offer 
novel therapeutic avenues for IBD treatment. Furthermore, interventions aimed 
at modulating the gut mycobiota, such as probiotics and antifungal agents, 
could restore microbial equilibrium and ameliorate intestinal inflammation [5].

Conclusion
Future research endeavors should focus on elucidating the mechanistic 

insights into the gut fungi-mucosal immunity axis and its implications for 
IBD pathogenesis. High-throughput sequencing technologies and advanced 
computational analyses offer unprecedented opportunities to unravel the 
complex interactions between the host immune system and gut fungi. 
Additionally, preclinical and clinical studies are warranted to evaluate the efficacy 
and safety of novel therapeutic interventions targeting mucosal immunity and 
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gut fungi in IBD management. Mucosal immunity plays a pivotal role in the 
pathogenesis of Inflammatory Bowel Disease, orchestrating complex immune 
responses in the gastrointestinal tract. Recent advances have unraveled the 
intricate interplay between mucosal immunity and gut fungi, shedding light 
on their contributions to intestinal homeostasis and disease pathogenesis. 
Harnessing this knowledge holds promise for the development of innovative 
therapeutic strategies for managing IBD and restoring gut health 
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