Eureka Open Access Journals

Open Access | Peer Reviewed | International Journals | Multidisciplinary Areas

OPEN ACCESS JOURNALS

Eureka Journal of Health Sciences & Medical
Innovation (EJHSMI)

ISSN 2760-4942 (Online) Volume 2, Issue 4, April 2026

|@ O) This article/work is licensed under CC by 4.0 Attribution

https://eurekaoa.com/index.php/5

MICROBIOTA AND IMMUNE REGULATION IN
FREQUENTLY ILL CHILDREN

Nargiza F. Nurmatova
Tashkent State Medical University, Tashkent, Republic of Uzbekistan
E-mail: nargiza-nurmatova78@yandex.ru
ORCID: 0000-0002-2770-5735
Abstract
Introduction. The intestinal microbiota plays a pivotal role in the development
and regulation of the child’s immune system. Alterations in its composition may
contribute to immune dysfunction and increased susceptibility to infectious
diseases.
Objective.To investigate the role of the intestinal microbiota in immune response
regulation in frequently ill children.
Materials and methods. A comparative clinical and laboratory study was
conducted alongside an analysis of current scientific literature on intestinal
microbiota and immune regulation in children. The study included 52 frequently
ill children aged 3—12 years and 30 apparently healthy children in the control
group. The composition of intestinal microbiota, frequency of acute respiratory
infections (ARIs), and selected immunological parameters were assessed.
Results. Frequently ill children exhibited a significant decrease in
Bifidobacterium and Lactobacillus, along with an increased proportion of
opportunistic microorganisms. These changes were accompanied by decreased
levels of secretory IgA and elevated IgE and IL-6. A significant association was
found between microbiota imbalance, altered immune status, and increased
frequency of ARIs.
Conclusion. Disturbances in intestinal microbiota in frequently ill children are
associated with reduced immune resistance. Correction of intestinal
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microbiocenosis may represent a promising strategy for the prevention and
comprehensive management of infectious diseases

Keywords: Intestinal microbiota, immune regulation, frequently ill children,
dysbiosis, secretory IgA, IL-6.

INTRODUCTION

In recent decades, the intestinal microbiota has been increasingly recognized as a
key regulator of the human immune system. Microorganisms inhabiting the
gastrointestinal tract form a complex ecosystem involved in maintaining
metabolic, barrier, and immune homeostasis [1,2].

The formation of intestinal microbiota begins in the early neonatal period and is
influenced by multiple factors, including mode of delivery, type of feeding,
antibiotic exposure, and environmental conditions [3,5,8]. During the first years
of life, the microbial composition undergoes dynamic changes that significantly
affect the development of both innate and adaptive immunity [3,11,12].

The intestinal microbiota contributes to immune system maturation through
interactions between microbial antigens and innate immune cells, as well as
through the stimulation of cytokine production, secretory immunoglobulins, and
regulatory T cells [2,4,7]. Particularly important is its role in maintaining mucosal
immunity and immune tolerance [7,26,27].

The condition of intestinal microbiota is of special importance in frequently ill
children. Recurrent acute respiratory infections, chronic inflammatory diseases,
and allergic conditions are often associated with microbial imbalance in the gut
[10,15,17,18]. A reduction in microbial diversity and an increase in opportunistic
microorganisms contribute to dysbiosis and altered immune reactivity [4,9,13].
Recent studies highlight a close relationship between intestinal microbiota and
respiratory health within the framework of the gut—lung axis [15-20]. However,
the mechanisms by which microbiota influences immune resistance in frequently
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ill children remain insufficiently understood, which determines the relevance of
this study.

Objective: to investigate the role of intestinal microbiota in the regulation of
immune response in frequently ill children.

MATERIALS AND METHODS

A comparative clinical and laboratory study was conducted along with an analysis
of current scientific literature on intestinal microbiota and immune regulation in
children.

The study included 52 children aged 3—12 years classified as frequently ill and
observed in outpatient settings. The inclusion criterion was the presence of six or
more episodes of acute respiratory infections per year. The control group
consisted of 30 apparently healthy children of comparable age.

All participants underwent clinical examination, assessment of medical history,
and evaluation of infection frequency. The state of intestinal microbiota was
assessed based on microbiological analysis of stool samples.

The levels of Bifidobacterium and Lactobacillus, the presence of opportunistic
microorganisms, and immunological parameters including secretory IgA, IgE,
and IL-6 were determined.

Quantitative data were presented as mean =+ standard deviation. Statistical
analysis was performed using variation statistics methods. The Student’s t-test
was applied for comparison of quantitative variables. Correlation analysis was
conducted using Pearson’s correlation coefficient (r). Differences were
considered statistically significant at p < 0.05.

Ethical considerations: The study was conducted in accordance with accepted
bioethical standards. Informed consent was obtained from parents or legal
guardians.
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RESULTS
The analysis of the scientific literature confirmed that the intestinal microbiota is
a crucial factor in the development of the child’s immune system. Under normal
conditions, the microbiota is characterized by sufficient diversity, with
Bifidobacterium and Lactobacillus playing a central role in maintaining intestinal
barrier function and immune balance [1-4,6].
Our findings demonstrated significant disturbances of intestinal microbiocenosis
in frequently ill children (Table 1), characterized by a decrease in beneficial
microorganisms and an increase in opportunistic flora.
A reduction in Bifidobacterium was observed in 67.3% of children in the main
group compared to 23.3% in the control group (p < 0.05). Similarly, decreased
levels of Lactobacillus were found in 59.6% versus 20.0%, respectively.
An increased proportion of opportunistic microorganisms (Klebsiella spp.,
Enterobacter spp., Staphylococcus spp.) was detected in 61.5% of patients in the
main group.
The mean frequency of acute respiratory infections was 7.8 + 1.4 episodes per
year in the main group compared to 2.3 = 0.9 in controls.
Immunological assessment revealed a decrease in secretory IgA (0.74 + 0.18 g/LL
vs 1.21 £ 0.24 g/L; p < 0.05) and increased levels of IgE (168.4 + 32.6 IU/mL
vs 72.5 £ 18.3 IU/mL) and IL-6 (8.3 = 2.1 pg/mL vs 3.4 £ 1.2 pg/mL).
Correlation analysis showed:

« negative correlation between Bifidobacterium levels and ARI frequency (r

=-0.62; p <0.05)
« positive correlation between Lactobacillus and secretory IgA (r = 0.58; p
<0.05)

These findings indicate a strong association between intestinal microbiota
composition and immune status in children.
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DISCUSSION

The obtained results confirm that disturbances in intestinal microbiota in
frequently ill children are closely associated with impaired immune function and
increased susceptibility to infections.

The observed decrease in Bifidobacterium and Lactobacillus may significantly
compromise mucosal immunity, as these microorganisms play a key role in
maintaining colonization resistance and regulating immune responses. Their
depletion is associated with reduced production of secretory IgA, which
represents a critical component of mucosal defense.

The elevated levels of IgE and IL-6 indicate immune system activation and a shift
toward a pro-inflammatory state. This imbalance may contribute to a chronic
inflammatory response and recurrent infections, forming a vicious cycle that
further disrupts microbiota composition.

The identified correlations between microbiota alterations and immune
parameters support the concept of bidirectional interaction between the gut
microbiome and the immune system. These findings are consistent with the
growing body of evidence emphasizing the importance of the gut—lung axis in
pediatric respiratory diseases.

Furthermore, early-life microbiota development plays a crucial role in shaping
long-term immune competence. Disruptions during this critical window may
predispose children to infectious and allergic diseases later in life.

Therefore, strategies aimed at restoring microbial balance—such as probiotics,
prebiotics, and dietary interventions—may represent promising approaches for
improving immune resilience in frequently ill children.

CONCLUSION

Frequently ill children demonstrate significant alterations in intestinal
microbiota, characterized by reduced beneficial microorganisms, increased
opportunistic flora, decreased secretory IgA, and elevated IgE and IL-6 levels.
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These changes are associated with a higher frequency of acute respiratory
infections and confirm the important role of intestinal microbiota in immune

regulation.
Correction of intestinal microbiocenosis may be considered a promising strategy
for the prevention and comprehensive management of infectious diseases.
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