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Abstract: The human gut microbiome, a complex ecosystem of trillions of microorganisms, plays a critical
role in human health and disease. This review delves into the intricate world within our gut, exploring its
definition, composition, and the diverse factors that influence its delicate balance (diet, genetics, lifestyle,
medications). We then navigate the potential links between gut microbiome dysbiosis (imbalance) and various
diseases, including inflammatory bowel disease, obesity, type 2 diabetes, and even neurological disorders.
Finally, the review explores emerging areas of research, such as the role of the gut microbiome and its
therapeutic Interventions with future directions. By understanding the intricate relationship between the gut
microbiome and human health, we can pave the way for novel therapeutic strategies and personalized
approaches to disease prevention and management.

Index Terms - human gut microbiome, health, disease, dysbiosis, pathogenic

|. INTRODUCTION

Trillions of microorganism’s dwells and interact in the human body, which is a complex ecosystem that is
crucial for both preventing and treating disease.[1] The human body is made up of an enormous variety of
microorganisms, including bacteria, viruses, fungus, and archaea microbiota. These microscopic residents can
be found in many different areas of the body [2]. The gut is an example of distinct and important microbial
community that have attracted a lot of attention recently because of their crucial role in determining human
health and disease susceptibility. [3] Soon after birth, an infant's sterile gastrointestinal tract start to
progressively become colonized by microbes, marking the beginning of the human microbiome voyage. The
method of birth, the mother's microbiota, breastfeeding, and environmental exposures are some of the
variables that affect this process. A person's health and well-being are shaped by these unique microbial
populations, which are closely related despite their separate anatomical sites. Early childhood experiences
play a crucial role in the dynamic and complex process of establishing an individual's gut microbiota, which
can have long-term consequences for their health.[4] The gut microbiome has roughly 3 million genes that
create thousands of chemicals, whereas the human genome only has about 23,000 genes [5]. The gut
microbiota aids in the body's defense against bacterial invasion by maintaining the integrity of the intestinal
epithelium [6]. Microorganisms inhibit pathogenic colonization by a range of competing mechanisms,
including as food consumption, pH modification, synthesis of antimicrobial peptides, and effects on cell
signaling pathways. Moreover, recent studies have demonstrated the critical role commensal bacteria and the
chemicals they generate play in regulating the development, homeostasis, and functionality of innate and
adaptive immune cells [7].
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Understanding the intricate role of gut microbiota and its impact on health and disease is essential for
advancing clinical interventions and public health strategies. This review aims to unravel the intimate role of
gut and microbiota, dysbiosis and explore its implications for human health. By elucidating the mechanisms
underlying microbiota dysbiosis and its consequences, we can pave the way for innovative therapeutic
interventions and preventive measures to promote optimal microbiome health and improve overall wellbeing.

I1. Microbiota Dysbiosis of the Gut

A disturbance in the delicate equilibrium of the trillions of bacteria living in your gut is known as gut
microbiome dysbiosis. A wide range of distinct microbial species can be found in a healthy gut
microbiome. The resilience of the system as a whole decline when this variety declines.

A. The gut microbiota's definition and composition

The gut microbiota is made up of a variety of microbial species, such as viruses, yeast, and bacteria.
Ninety percent of the gut microbiota is made up of the key phyla Firmicutes, Bacteroidetes,
Actinobacteria, Proteobacteria, Fusobacteria, and Verrucomicrobia [8]. It may come as a surprise that
the microbial community in the human gut remains mostly unaltered even at the phylum level, given
that the microbiota is made up of several variables that affect the makeup of the intestinal microbiota.
Every individual has the same Bacteroidetes and Firmicutes, even if their relative proportions may
change[9]. Within the phylum Firmicutes, there are about 200 different genera, such as Lactobacillus,
Bacillus, Clostridium, Enterococcus, and Ruminicoccus. Clostridium genera make roughly 95 percent
of the Firmicutes phylum. Within the Bacteroidetes family, two of the most prevalent genera are
Prevotella and Bacteroides. Though proportionately less frequent, the Actinobacteria phylum is
dominated by the Bifidobacterium genus[10]. Many species, such as Lactobacillus, Bacillus,
Clostridium, Enterococcus, and Ruminicoccus, are included in the Firmicutes phylum, which makes
up a sizable fraction of the gut microbiota [11]. Clostridium genera comprise approximately 95% of
the Firmicute taxonomic group. The two most prevalent genera in the Bacteroidetes phylum are
Bacteroides and Prevotella. They are essential for both maintaining a healthy gut microbiome and
breaking down complex carbohydrates[12]. Actinobacteria: Although less widespread, this phylum
contains important taxa like Bifidobacterium. Certain food components are fermented by
Bifidobacterium species, which are recognized for their probiotic qualities and support gut health [13].
Furthermore, the gut microbiota contains organisms like Clostridium difficile-and Escherichia coli,
which when their populations rise as a result of dysbiosis, can develop into opportunistic pathogens.
Serious health problems, including as infections and diarrhea brought on by antibiotics, can result
from these overgrowths [14].

B. Factors influencing gut microbiota composition

The composition of this microbial community is far from static, varying significantly between individuals and
even within a single person over time. This variability underscores the intricate interplay between host factors
and external influences in shaping the gut microbiome and its susceptibility to dysbiosis. When a newborn is
delivered vaginally, their microbiota contains a high abundance of lactobacilli for the first few days, reflecting
the high load of lactobacilli in the vaginal flora. This suggests that the mode of delivery may also have an
impact on the microbiota composition [15]. Contrarily, the microbiota of newborns delivered via C-section is
diminished and colonisation by the Bacteroides genus is delayed, but is instead populated by facultative
anaerobes like Clostridium species [16]. A child's gut microbiota composition and diversity are most similar
to that of adults after the age of two [17].In individuals over the age of 65, the microbial community shifts,
with an increased abundance of Bacteroidetes phyla [18]. Individuals over the age of 70, gut microbiota
composition can be affected by metabolic changes and decrease in immune activity. A decrease in anaerobic
bacteria such as Bifidobacterium spp. and an increase in Clostridium and Proteobacteria have been observed
[19]. While the microbiome of a healthy person is usually stable, lifestyle and dietary culture decisions can
surely alter gut microbial dynamics [20]. A study[21] was conducted in Japan between two large Japanese
cohorts to analyse the Gut Microbiota.lt was resulted that thirteen thirteen genera, including Alistipes,
Anaerostipes, Bacteroides, Bifidobacterium, Blautia, Eubacterium halli group, Faecalibacterium,
Fusicatenibacter, Lachnoclostridium, Parabacteroides, Roseburia, and Subdoligranulum were predominant
among the two cohorts.
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C. Effects of gut microbiota dysbiosis on health and Diseases

The intricate relationship between the human gut microbiome and various diseases has garnered significant
scientific interest. Beyond its traditional role in digestion, the gut microbiome has been associated with
conditions ranging from gastrointestinal disorders to obesity, diabetes, autoimmune diseases, and even mental
health issues. IBS has become the most common gastrointestinal disease that can be manifested by symptoms
such as headache, fatigue, and fibromyalgia as well as social and mental health impairment.[22] Although
IBS does not lead to increased mortality or cancer incidence [23], the severity of symptoms reduces patients'
quality of life. In recent systematic reviews involving IBS patients, there is consensus that IBS is associated
with an increased Firmicutes/Bacteroidetes ratio, but lower-level taxonomic data show inconsistencies[24]
IBD is associated with gut dysbiosis, marked by reduced diversity in beneficial bacteria like Faecalibacterium
prausnitzii, Eubacterium spp., and Akkermansia muciniphila and an increase in Escherichia Coli,
Enterococcus faecium and Bacteroides spp. [25]. Specific bacteria like Ruminococcus gnavus and
Bifidobacterium adolescentis are linked to IBD[26]. Recent studies also highlight disruptions in
Lachnospiraceae and Ruminococcaceae families and their associated networks in IBD development[27].
Gastroesophageal reflux disease (GERD) is defined by the regurgitation of stomach contents into the
esophagus. Clinically, GERD is frequently associated with symptoms of regurgitation and heartburn.
Additionally, it may exhibit unusual extra-esophageal symptoms as chest pain, tooth erosions, a persistent
cough, etc[28]. Gluten consumption causes the immune-mediated condition known as celiac disease (CeD) in
people who are genetically predisposed to it[29]. Comprehensive evidence from the literature indicates CeD
is characterized by microbiota changes, and this dysbiosis, coupled with genetic and environmental variables,
may play a significant role in the pathogenesis of CeD[30]. Overall most of the studies from CeD patients
showed dysbiosis and revealed an increased number of Gram-negative bacteria, Bacteroides, Firmicutes, E.
Coli, Enterobacteriaceae, Staphylococcus, and a decrease in Bifidobacterium, Streptococcus, Provetella and
Lactobacillus spp[31]. Anxiety and depression, affecting a quarter of the global population, often coexist and
share a strong relationship [32].

I11. Conclusion

In conclusion, recognizing the intricate dialogue of the gut microbiomes offers a groundbreaking
perspective on human health. Understanding these links could unlock the potential for manipulating
the microbiome to prevent or manage chronic diseases in a non-invasive manner. By fostering a deeper
understanding of these microbial ecosystems and their intricate communication, we can pave the way
for innovative therapeutic strategies. As research continues to unravel the complexities of the human
microbiome, we stand poised to unlock a new era of personalized medicine centered on promoting a
healthy gut.
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