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ABSTRACT 
 

The prevalence of autoimmune diseases is rising globally, and they are still challenging to treat because immunological dysregulation 

and the limitations of traditional treatments. Probiotics have shown potential as immunomodulators that can affect host immunity in a 

number of ways, such as regulating T-cells, increasing mucosal IgA secretion, and modifying cytokines response. Their potential to lower 

inflammation and restore immunological tolerance is suggested by early clinical research. The productivity of probiotics differs greatly 

depending on the strain and is impacted by host characteristics like food, microbiome composition, and genetics. Their the therapeutic 

usage is still limited by issues like inconsistent clinical results, a lack of standardization, and a lack of safety data. Next-generation strains, 

tailored probiotics, and integration with multi-omics techniques are the main area of research for future research. Probiotics are useful 

supplement in the developing of treatment autoimmune disease. 
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Introduction 

Immune-mediated inflammatory processes that damage target organs and 

produce pathological states are hallmarks of autoimmune diseases. That 
may result in substantial morbidity and death.  

In higher animals including vertebrates, inflammation is a highly developed 

mechanism that helps the host fight off foreign and microbial pathogens. 
Immune cells try to rid the host of infectious germs through the process of 

inflammation. Nevertheless, the emergence of inflammatory or 

autoimmune diseases may be linked to the same inflammatory process [1]. 
It has been established that environmental variables can cause autoimmune 

diseases (AID) in susceptible individuals, with evidence attributing the 

pathophysiology to epigenetic dysregulation. Numerous environmental 
factors, including smoking, heavy metals, and pesticides, have been 

associated to the etiology of autoimmune diseases. Through the pro-

inflammatory and immune-deregulating effects that an imbalance 
(dysbiosis) of the microbiome can have, the gut microbiome in particular 

has lately been linked to autoimmune illnesses [2]. Probiotics are 

microorganisms that, when administered in sufficient amounts, improve the 
host's health. Probiotics use a variety of strategies to influence the host's 

immune system, such as colonizing the compromised mucosal barrier, 

inhibiting and competitively excluding dangerous invasive pathogens, 
producing bioactive compounds, increasing the production of anti-

inflammatory cytokines, detoxifying virulent substances, and recruiting 

various immune cells [3]. Probiotics capacity to function as 
immunomodulators, having a significant impact on innate and adaptive 

immune responses. Their interactions with the host mucosal immune system 

and gut microbiota play an important role in mediating their 
immunoregulatory activities. 

Probiotics and immunology 

Probiotics are currently defined as living microbes that positively affect the 
health of the host when provided in adequate quantities. Then they can be 

found as fundamental components of common foods, mostly fermented 

ones like cheese, yogurt, beer, and others, or as pure versions provided by 
different pharmaceutical companies. Probiotics that have been extensively 

researched include bacteria like Lactiplantibacillus.plantarum and yeasts 

like Saccharomyces, which have been proven to have anti-inflammatory 
and wound-healing qualities [4]. The gut immune system produces physical 

barriers, such as the lamina propria, which is the connective tissue beneath 
the epithelium and includes immune effector cells. Gut-associated 

lymphoid tissue (GALT), a lymphoid tissue linked to the intestinal system, 

has significant immunological roles. The most extensive portion of the 
immune system is composed of GALT, which is a member of the mucosa-

associated lymphoid tissue (MALT). T and B cells from this vast source 

move to effector locations to trigger immunological responses [5]. 
Prebiotics, and Synbiotics: Comparative Roles in Autoimmune 

Modulation 

It is well known that prebiotic fibers operate as probiotic commensal 
bacterial substrates, promoting their development and activity and causing 

the digestive tract to generate short-chain metabolites, including fatty acids 

that offer further health advantages. Prebiotics and probiotics are combined 

to create synbiotics. Synbiotics have the potential to improve probiotic 

survival and guarantee the probiotic strain's persistence in the gut 
[6].Through the competition or adhesion inhibition, prebiotics can 

strengthen the epithelial barrier and boost pathogen exclusion. They have 

ability to alter both the immune system and the gut as whole, particularly 
the presenter innate and adaptive immunological responses (humoral 

response, Th1, Th2, and Th17 responses, and stimulation of regulatory T 

and B cells. There is a growing evidence that including fermentable fiber in 
the diet alters the structure and function of the gut, changes the hormones 

produced by the gut, and enhance glucose homeostasis throughout the body, 

even when there is no illness. 
Probiotic Action Mechanisms in Immunity 

Probiotics lead to changes to innate immunity. By their modulation of 

immunological cells such dendritic cells (DCs), macrophages, and B and T 
lymphocytes, probiotics contribute to both the host's innate and adaptive 

immune responses. Probiotics and host intestinal cells mostly interact at the 

intestinal barrier's surface, which includes the intestinal epithelium and the 
lamina propria underneath [5]. Although probiotics alter the balance of T-

cell subset, probiotics are essential in forming adaptive immune responses. 

By facilitating in the Regulation of Th1,Th2, Th17, and Treg cell 
development, they make sure that immune activation is efficient against 

infections but not extremely strong enough to cause autoimmunity. 

Significantly, probiotics promote the production of regulatory T cells, 
which preserve the tolerance to self antigens and inhibit autoreactive 

immune response. Probiotics capacity to alter cytokine production is 

another important method. Pro-inflammatory cytokines including IL-6, 
TNF-α, and IL-17, which are frequently increased in autoimmune diseases, 

can be downregulated by them. Probiotics also encourage the synthesis of 

anti-inflammatory cytokines, such as TGF-β, which strengthen the 
immunological tolerance and reduce excessive inflammation. 

Probiotics in Particular Autoimmune Diseases 

One of the main areas of research in recent decades has been the technique 
for influencing the microbial composition that targeting the gut microbiota 

in IBD(Inflammatory bowl disease). Fermented dairy products have been 

used to treat digestive issues for a very long time [7]. Dysbiosis or 
disruption of the equilibrium of microbes, is a major factor in the 

development and progression of disease. As a result, probiotics becoming 
more and more powerful as a treatment methods for IBD patients who want 

to alter their immune systems and restore microbial balance. You might 

benefit greatly from taking probiotics if you have inflammatory arthritis. 
The beneficial bacteria appear to have an effect on the course of treatment 

by reducing typical markers of inflammation, like C-reactive protein (CRP). 

Because probiotics promote intestinal permeability, they can help lower 
inflammation. The gut microbiota of people with RA and allergy illnesses 

is altered, demonstrating the ecological significance of the normal intestinal 

microbiota in responding to stomach and body swelling [8]. Probiotics like 
Lactobacillus.casei  and Bifidobacterium.bifidum have been demonstrated 

to improve patient-reported outcomes, lower inflammatory cytokines like 

https://biologicaltimes.com/


 
Volume No. 4   |     Issue No. 10  |     Pages 10-11 

 

11 
Published on: 31 October, 2025 https://biologicaltimes.com/ 

 

TNF-α and IL-6, and lower disease activity scores in Rheumatoid Arthritis 
(RA). A study investigated the hypothesis that the probiotic 

Lactobacillus.rhamnosus GG stimulated the expression of claudin-3, which 

in turn triggered the maturation of the intestinal barrier. 
Lactobacillus.johnsonii has also been reported to induce claudin. According 

to certain preclinical research, children who received probiotics showed 

improved immune responses, intestinal maturation, decreased pathogenic 
load and infections, and normalization of disordered microbiota 

composition [9]. A chronic autoimmune disease, Multiple sclerosis(MS) is 

typified by central nervous system demyelination and neuroinflammation. 
According to recent studies, the gut-brain-immune axis is the major 

contributor to the pathogenesis of MS. Probiotics capacity to balance the 

gut microbiota and control immune responses has made them promising 
modulators of neuroinflammation. Bifidobacterium and lactobacillus 

species have been demonstrated to decrease the severity of disease by 

increasing regulatory T-cells populations and inhibiting pro-inflammatory 
Th-1 and Th-17 cells.  

Challenges and limitations of probiotics as immunomodulator 

Although probiotics and probiotic-containing foods have many health 
benefits, they also have certain drawbacks. Their primary concern is safety 

in susceptible target populations, such as hospitalized or severely ill patients 

or those with compromised immune systems (e.g., elderly, pregnant 

women, and newborns). Four distinct unfavorable effects systemic 

infections, detrimental metabolic processes, excessive immunological 

stimulation in susceptible individuals, and gene transfer could be caused on 
by probiotics [10].The substantial amount of strain-specific diversity in 

probiotic research is one of the main challenges. Even within the species, 

different probiotics have different immunological or clinical effects. Safety 
problems are made worse by the problem of toxic and insufficient 

probiotics. Enforcing quality control standards by producers is crucial to 

ensuring the safety of probiotics. It is possible for probiotic products to be 
contaminated with dangerous microbes or other substances, and the lack of 

defined controls could be concerning [11].Genetic variations can influence 

the immune responses and how well person body respond to particular 
probiotic strains. 

Future perspectives: 

A significant new development in this area is the application of probiotic 
nanoformulations, which improve targeted delivery to the central nervous 

system and increase bacterial survival through the gastrointestinal tract. 

Probiotics are encapsulated in nanocarriers such chitosan, gold, or selenium 
nanoparticles in an effort to preserve their viability and guarantee prolonged 

release at the intended location of action. This targeted delivery method may 

greatly increase their therapeutic effectiveness in lowering 
neuroinflammation and regulating immune responses in multiple sclerosis 

[12]. NGPs have emerged as highly developed probiotics that target specific 

diseases, create certain metabolites, or are genetically altered or altered to 
increase their positive health effects. Compared to conventional probiotics, 

these probiotics are more effective and potent and are made to target 

particular medical issues. Probiotics that have been engineered have been 
utilized to treat a variety of illnesses and conditions in both people and 

animals. For instance, several modified Probiotics have been utilized in 

created to address IBD, which is primarily caused by an imbalance in the 
microbiota [13]. Powerful tools for determining how probiotics interact 

with the host and affect immune function are provided by multi-omics 

technologies. The identification of gene that produce bioactive chemicals 
and substances that regulate the immune system is made possible by 

genomics.   

Conclusion 
Probiotics has shown potential as immunomodulators, reducing 

inflammation in autoimmune disease, regulating immune responses and 

maintaining microbial balance. According to experimental and clinical data, 
some strains may improve mucosal immunity, stimulate regulatory T-cells, 

and alter cytokines profiles, providing an alternative to traditional 

treatments. Their effectiveness is still quite strain-specific and greatly 
impacted by host characteristics including age, diet, genetics, and the nature 

of host initial microbiome. Furthermore their broad clinical use is restricted 

by the absence of standardized formulation, inconsistent clinical results, and 
safety issues in immunocompromised individual. Future prospects for 

resolving present issue include tailored probiotics treatments, next-

generation sequencing, and multi-omics technologies. To ensure safety, 

optimize dosage, and validate treatment benefits in various autoimmune 

disorder, carefully designed, extended clinical trials will be necessary. 
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