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Abstract

The human microbiome or, to be precise, a group of trillions of microorganisms inhabiting the human body is essential
to the mechanisms of physiological homeostasis and immune regulation. The interaction between the host and the
microbial communities is complex, which defines the immune system development and the disease development and
progression. The paper will discuss the interaction between the human microbiome and immune response in terms of
the immunoprotective and immunopathological effects. The paper examines the awareness, perception, and knowledge
of the role of microbiome in immunity using a primary data survey of 200 participants (clinicians, researchers and
general respondents). On the one hand, the statistically obtained results have revealed the close relationship between
the inoculation of the microbiome and the strength of the immune system, and on the other hand, the dietary regimen
and antibiotic use. The findings demonstrate the potential of microbiome-directed treatment in the management of
autoimmune diseases, allergies, and infections. However, issues of variability between individuals, data and clinical
interpretation still exist.
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Introduction

Human microbiome can be defined as a complex of bacteria, viruses, fungi, and archaea that can be found in the human

body, particularly in the gut, skin and mucosal lining (Turnbaugh et al., 2007). However, the recent advances in the area

of metagenomics and next-generation sequencing (NGS) have relegated the view of this so-called second genome and

its contribution to immunity (Lloyd-Price et al., 2016).

Microbiome plays a significant role in controlling the immune response which affects both innate and adaptive

responses. Dysbiosis or disorder of microbial composition has been linked to autoimmune disorders, allergies, metabolic

diseases, and infections (Belkaid, and Hand, 2014). Despite the growing amount of evidence collected, little is known

by people and clinical practice of microbiome studies.

With the assistance of the literature analysis, the symbiotic interaction between microbial communities and immune

health will be taken into account in this paper, along with primary data provided by interviewing healthcare workers and

the population, in general.

Previously, microorganisms could be regarded solely as the pathogens. However, this perception has been reformulated

by the Human Microbiome Project (HMP) (2012) which has demonstrated the essential functions of the commensal

microbes within the human body. Pattern recognition receptors (PRRS) interact with the immune homeostasis in the gut

microbiota, particularly, T-cell differentiation and regulation of cytokines (Round & Mazmanian, 2009).

Studies have shown that microbiome is an educator to the immune system and it, in fact, takes part in distinguishing

between the commensal and the pathogenic organisms (Hooper et al., 2012). The dysregulation of immunity can occur

due to the disproportion concerning the antibiotic overuse, diet, or infection which is succeeded by the inflammatory

bowel disease (IBD), asthma, or autoimmune diseases.

The understanding of how microbial diversity is reflected into the immune resistance of this dynamically changing

region is the key to developing the new-generation approaches.

The evidence that supports this research is that the incidence of immune-mediated diseases is escalating in addition to

the knowledge regarding the microbiome as a therapeutic target. Notwithstanding the significant amount of research in

the laboratory, not a lot of studies involve empirical scientific evidences and information about human awareness.
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Objectives of the Study

1. To investigate the connection between human microbiome and immune system operation.

2. To understand the level of awareness of the role of microbiome in health among the population and the professionals.
3. To one identify the impacts of diet, antibiotics and lifestyle on the microbial diversity.

4. To identify therapeutic and prevention outcome of interactions between microbiomes and the immune system.

5. To suggest the future research on the customized microbiome-based medicine.

6. Materials and Methodology
6.1 Research Design
It is a quantitative descriptive study that will use the primary data collection and secondary analysis of literature.

6.2 Sample Population

e Total Respondents: 200

Types: 80 health practitioners, 60 researchers, 60 normal population.
e Procedure of Sampling: Stratified random sampling.

Time of Collection of data: February-April 2025.
Guidelines: The questionnaire will be given in a structured form with the Likert scale of 5 points.

6.3 Data Analysis Tools

On descriptive statistics and correlation tests, SPSS v28 was used to analyze data.
Variables included:

e Microbiome Awareness

» Lifestyle Effect (Diet, Antibiotics)

»  Perceived Immune Strength

*  Faith in Microbiome Therapy.

7. Results and Discussion
7.1 Demographic Profile

Table 1.Variable and percentage of respondents

Variable Category % of Respondents
Gender Male 52%
Female 48%
Occupation Healthcare 40%
Research 30%
General Public 30%
Age Group 18-25 35%
26-45 45%
46+ 20%
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The chart demonstrates the percentage representation of the respondents based on their gender, occupation, and age
group, with a greater percentage expressed by males, healthcare practitioners, and 25-45-year group.

7.2 Descriptive Statistics

Table 2. Factors and statistical data

Factor Mean SD

Awareness of Human Microbiome 4.35 0.62
Belief in Microbiome’s Role in Immunity 4.28 0.59
Influence of Diet on Microbiome 4.42 0.55
Impact of Antibiotics on Microbial Balance 4.48 0.61
Interest in Microbiome-Based Therapies 4.10 0.70

Respondents displayed high awareness and strong agreement about the microbiome’s influence on immunity. However,
public understanding of specific mechanisms (e.g., microbial metabolites) was limited.
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The table presents the average value of the standard deviation of the mean values in the five categories of human
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microbiome awareness with high average responses with low standard deviation.

7.3 Correlation Analysis

Table 3.Variable, Correlation Coefficient and Interpretation

. . r (Correlation|| p- .
Variable Pair Coefficient) value Interpretation
Microbiome Awareness <> Immune Health Strong Positive
. 0.71 <0.01 .
Perception Correlation
Diet Influence «» Immune Health 0.65 <0.01 MOderat.e -Strong
Correlation
| Antibiotic Use <> Microbiome Diversity || -0.58 | <0.01 || Negative Correlation |

Higher awareness and dietary diversity correlate positively with perceived immune strength, while frequent antibiotic
use correlates negatively with microbiome health.

Antibiotic Use <> Microbiome Diversity -0.58

<0.01
1
0.8
0.6
0.4
0.2 -
0

Interpretation
This chart illustrates that there is a strong negative relationship between antibiotic use and the microbiome diversity (-
0.58, p < 0.01) where increased antibiotic use is correlated with decreased diversity.

7.4 Regression Analysis
Table 4. Variables and Interpretation

Predictor Variable B Coefficient| R? \F;z_;llue Interpretation

Diet & Lifestyle — Immune
Resilience

0.64 0.48|] <0.01 Statistically significant positive predictor

7.5 Discussion

The results verify the occurrence of strong effects of microbiome awareness and lifestyle practices on the perceptions
of immune health.

The individuals with fiber-rich diets reported fewer infections and more energy, which reinforces the findings of studies
that attribute microbiome metabolites to immune signals (Honda & Littman, 2016). More than three out of five
healthcare practitioners were of the opinion that microbiome-based therapy (e.g., probiotics, FMT) could transform
preventive care. Nevertheless, 6 out of 10 pointed out the absence of standardized diagnostic instruments. The findings
reflect the current literature which points to the fact that although the microbiome-immunity interaction is strong,
translation is challenging (Smits et al., 2023).

The immune microbiome is a term given to the human microbiome due to its effects on the immune regulation (Belkaid
& Hand, 2014). Gut microbes have a role that involves working with the epithelial cells and immune receptors to
maintain mucosal integrity and produce metabolites including short-chain fatty acids (SCFASs), which are anti-
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inflammatory (Honda & Littman, 2016). Diseases that are connected to dysbiosis are numerous. Round and Mazmanian
(2009) demonstrated that Bacteroides fragilis controls the differentiation of T-regulatory cells as a result of
polysaccharide A that reduces the inflammation. As Honda and Littman (2016) state, adaptive immunity is altered by
gut commensals via antigen presentation pathway. Clemente et al. (2018) and Zhang et al. (2022) have also reported the
diversity of the microbiome decreases the susceptibility to viral diseases. Conversely, the immune tolerance is
undermined by the loss of gut microbes due to the use of antibiotics (Petersen et al., 2019). The latest developments In
the microbiome therapies domain, such as fecal microbiota transplantation (FMT) and probiotic therapy, point to the
promise of microbiome science in immunotherapy (Smits et al., 2023).

Limitations of the Study

»  The research was based on self-reported perceptions and this can create bias.

e A limited sample size (n= 200) is used which is restricted to urban populations; the rural population is less
represented.

*  Microbiome health was not measured directly; the biological values, including stool sequencing, are to be included
in future researches.

* The cross-sectional study design restricts causality.

Future Scope

* Long term studies that associate microbiome diversity with immune biomarkers are necessary.

» Rationale: Al-based metagenomic analysis can be integrated with predictive immunogenomic analysis to increase
its accuracy.

*  Personalized nutrition models, which are created depending on the composition of the microbiome, may transform
preventive medicine.

*  Microbiologists, immunologists and computational scientists are important in collaboration to help translate research
to clinical practice.

Conclusion

Human microbiome has an invaluable role in the regulation of immunity and host defense, inflammation and resistance
to the disease. The main data obtained in this study supports the idea that general and specialist understanding of the
connection between microbiomes and immunity is increasing, but the practice has not yet been established. Immune
health can be reinforced by educating people about microbiomes and healthy eating habits and reducing the unnecessary
use of antibiotics. The future of immunology is in knowing the unknown ecosystems that we are living in. The gap
between the science and the public health education will be addressed in this paper through the synthesis of primary
survey data with the academic evidence in providing a comprehensive view of how individuals think about the role of
microbiome in immunity.
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