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Abstract
Background: The microbiome includes all microbes, their genetic information, and the specific environments where they flourish. The gut microbiota is essential for both healthy individuals and those suffering from various diseases. The metabolites produced is having a significant influence on the immune system, brain, lungs, heart, and overall metabolism. A healthy and balanced indigenous microbiota leads to the generation of beneficial metabolites that promote overall health. Different dietary patterns can change the composition of colonies. Fecal microbial transplantation is a technique used to replenish the microbial colonies. The gut-brain axis is critical for maintaining health, with communication between the enteric and central nervous systems affected by numerous internal and external factors. These elements impact how both systems operate by changing signalling along the axis. Liver cancer, cirrhosis, and hepatitis are among the diseases that are influenced by gut microbiota. The term "new virtual metabolic organ" describes it. Growing evidence suggests that the gut microbiome significantly impacts diseases beyond the digestive tract, including skin disorders such as psoriasis. The gut barrier's integrity, the composition of gut microbes, and the metabolites they produce are involved in complex interactions with the host, which can promote health or lead to disease.
Key words: Gut, dysbiosis, fecal microbial transplant, IBS, probiotics, microbiota
Introduction 
Microbes are the most abundant life form on Earth, and we
are accordingly adapted to life in a microbial environment
(Whitman et al. 1998)
We evolved to thrive in a world dominated by microbes since they are the most common kind of life on earth (Whitman et al., 1998). The gastrointestinal tract, sometimes known as "the gut," is an intricate network of organs in the human body that aids in digestion, nutrition absorption, and waste elimination. (Seikrov et al., 2010). A large and varied community of bacteria, viruses, fungus, and other microbes can be found in the gut. At the level of the skin and mucous membranes, the human body is home to trillions of microorganisms. The gut microbiome, also known as the microbiome, is the group of bacteria, archaea, and eukarya that colonize the GI tract. The complex community of bacteria, viruses, fungus, and other microorganisms that live in the gastrointestinal tracts of humans and other animals is referred to as the gut microbiome. This microbial community is essential to the host organism's health maintenance and support of numerous physiological processes (Neish, 2009).
From the mouth to the rectum, microorganisms can be detected all the way down the human gastrointestinal tract. Depending on the anatomical location and other influencing factors, the density and composition change. The abundance in the stomach is low because of the low pH. Conditions are favorable for a rich microbial community in the large intestine (Sender et al., 2016). 
Materials and methods
Articles published between 2000 and 2024 were the main focus of this review. The recent developments about the importance of the gut microbiota in health had an impact on the choice. PubMed, Web of Science, EBSCO, Agricola, Scopus, IEEE Explore, Google Scholar, and Cochrane were the eight main databases that were searched. Research on gut microbiota for improved health was reviewed. It also included studies related to more recent developments in the stabilization of the gut microbiota. Animal-based research was also taken into consideration. The review did not include research published in languages other than English. Analysis was limited to papers that satisfied these requirements. The impact of the gut microbiota on human nutrition and health was the main focus. Within these constraints, the review sought to collect high-quality, pertinent material. To ascertain their applicability, references were carefully reviewed. Word documents containing pertinent extracts were moved for additional analysis. To guarantee clarity, these documents were arranged under certain subheadings. Titles and abstracts were evaluated for relevancy as part of the first screening. A careful examination of the entire text came next. During this stage, studies were assessed for their methodological quality. Only those meeting established quality standards were incorporated into the final review. Data extracted from each study included author nam In this phase, the methodological quality of the studies was evaluated. The final examination only included those that met predetermined quality standards. The names of the authors and the years of publication were among the data taken from each study. The studies' characteristics, findings, and limitations were painstakingly recorded. Initially, a total of 250 articles were obtained. Twenty-two of these articles satisfied the requirements for inclusion. The final review article contained these 22 articles and publication years. The features, conclusions, and limitations of the study were meticulously documented. First, a total of 250 articles were acquired. Of these articles, twenty-two met the inclusion requirements. These twenty-two articles were included in the final review article.
Types of gut microbiome
The production of short chain fatty acids (SCFA), the synthesis of amino acids, the absorption of nutrients, the inhibition of bacterial colonization, the impact on bile acid composition, and the generation of various pattern recognition molecules are all ways that the gut microbiota contributes to both health and disease (Schloss and Handelsman, 2016). Even though more than 50 bacterial phyla have been identified so far only two of them - the Bacteroidetes and the Firmicutes dominate the human gut microbiome, while Proteobacteria, Verrucomicrobia, Actinobacteria, Fusobacteria, and Cyanobacteria are found in trace amount (Eckburg, 2015). 
There are differences in the gut microbiota. A continuum of bacterial cell counts is seen in the mammalian gut, with the stomach and duodenum having 101–103 bacteria per gram of contents, the jejunum and ileum having 104–107 bacteria per gram, and the colon having 1011–1012 cells per gram (Nover et al., 2018). Samples from the small intestine were enriched for the Bacilli class of the Firmicutes and Actinobacteria. On the other hand, Bacteroidetes and the Lachnospiraceae family of the Firmicutes were more prevalent in colonic samples. The microbiota found in the intestinal lumen is very different from the microbiota that is linked to and entrenched in this mucus layer and from the microbiota that is found just next to the epithelium (Duncan et al., 2017). Swidsinski et al., (2015) have found that many bacterial species present in the intestinal lumen do not access the mucus layer and epithelial crypts 
The human microbiome is composed primarily of bacteria from either phylum Bacteroidetes (mostly Bacteroides or Prevotella species) or Firmicutes (mostly Clostridium and Lactobacillus species) (Consortium, 2012). The majority are strict anaerobes (97 %) and  mostly belonging to the phyla Firmicutes (64%), Bacteriodetes (23%), Proteobacteria (8%) and Actinobacteria (3%) (Cardenelli et al., 2015). 

Healthy  composition of gut microbiome
Although bacteria make up the majority of the complex ecosystem of microorganisms known as the gut microbiome, it also contains viruses, fungi, archaea, and other species. Bacteria are the most prevalent and thoroughly researched elements of the gut microbiome. The human gut contains the following major bacterial phyla:

Firmicutes: Firmicutes are a dominant phylum in the human gut microbiome. They are known for their ability to break down complex carbohydrates and produce short-chain fatty acids, such as butyrate. Eg, Lactobacillus, Bacillus, Clostridium, Enterococcus
Bacteroidetes: Bacteroidetes are another dominant phylum in the gut microbiome. They play a crucial role in the degradation of dietary fibers and polysaccharides. Eg: Bacteroides fragilis
Proteobacteria: This phylum includes various bacteria, some of which are beneficial, but others can be pathogenic if their populations grow out of control.eg Bifidobacteria and Lactobacilli, which are found in probiotics and yogurt and are harmful like Escherichia coli, Salmonella in faeces
Actinobacteria: Actinobacteria are less abundant in the gut compared to Firmicutes and Bacteroidetes, but they are important for the metabolism of certain dietary compounds and the production of secondary bile acids.
Verrucomicrobia: These bacteria are less prevalent but are of interest due to their association with mucin degradation, which plays a role in maintaining the gut's mucous layer.
Spirochaetes: Some species of Spirochaetes can be found in the gut, although they are not as abundant as Firmicutes and Bacteroidetes.
Fusobacteria: Fusobacteria are a less common phylum in the gut and are typically associated with oral health, but they can also be found in the intestinal microbiome.
Cyanobacteria (formerly classified as chloroplasts): These photosynthetic organisms are found in very low abundance in the gut and are thought to originate from dietary sources.
In addition to bacteria, the gut microbiome also includes other microorganisms:
Viruses: Bacteriophages, or viruses that infect bacteria, are present in the gut and can influence bacterial populations.
Fungi: Various fungal species can be found in the gut, although they are less well-studied compared to bacteria.
Archaea: These single-celled microorganisms are also present in the gut, although they are less abundant than bacteria.
The gut microbiome is a dynamic and diverse ecosystem, and ongoing research continues to uncover its complexity and its significant role in human health and disease.
Factors that can influence the composition and diversity of the gut microbiome:
1.Diet
Diet has a significant impact on the gut microbiota (Thursby, 2017). The ability of the microbial members to metabolize simple carbohydrates drives the ileal microbiome, indicating how the it  has adapted to the small intestine's nutritional supply (David et al., 2013). In the past, the contribution of microorganisms consumed through food to the gut microbiome was underestimated. High-calorie diets have been linked to obesity and type 2 diabetes in numerous studies (Sonnenburg et al., 2016). But more and more data points to the gut microbiota as the cause of the connection between nutrition and obesity (Veiga et al., 2014). 
As diet is known to have a major impact on gut microbiota composition, it is the most obvious target to modify. Colonic microbiota morphology is influenced by the availability of microbiome accessible carbohydrates (MACs), found in dietary fiber. Prolonged "plant-based" or "animal-based" diets alter the human gut flora significantly. Interventional study indicates that dietary changes swiftly and significantly alter the gut microbiota's makeup. In addition, probiotics and prebiotics can help maintain the proper balance of beneficial microorganisms in the system.. Extreme "plant-based" or "animal-based" diets cause significant changes in the human gut microbiota. According to interventional research, dietary modifications cause significant and quick changes in the composition of the gut microbiota. Furthermore, the balance of good bacteria in the gut can be supported by taking probiotics and prebiotics (David et al., 2014).


The impact of different dietary styles on gut microbiome
Western diet (WD)
High regular consumption of animal proteins, processed foods, refined carbohydrates, and saturated fats characterizes the Western Diet, which is primarily followed by people in western industrialized countries but is also becoming more popular in developing nations. In contrast to a Mediterranean diet, long-term WD consumption significantly alters the gut microbiota, which can result in obesity and metabolic diseases. Studies have shown significant changes in composition and a decline in the diversity of the gut microbiome (Hamilton et al., 2015). The genus Prevotella is more underrepresented in fecal samples from patients after WD than in those who consume a high-vegetable, high-fiber diet (Filippo et al., 2017). 
Western Diet could also increase the abundances of Firmicutes, Proteobacteria and  Enterobacteriaceae (Escherichia, Klebsiella, Shigella). These bacterial species and families are highly relevant in dysbiosis and diseases (Feng et al., 2017). WD could decrease levels of beneficial bacteria (Lactobacillus spp., Roseburia spp., E. Rectale, Bacillus Bifidus, and Enterococcus) (Fouesnard et al., 2021). The levels of various hypothalamic metabolites, including pro-inflammatory cytokines, may also be significantly impacted in rats after a WD lasting two hours to four days. Simultaneously, it might alter the composition of the gut microbiota by decreasing its variety (Horn et al., 2022). 
Mediterranean
The foundation of the Mediterranean diet (MD) is a consistent intake of fiber, which is primarily present in fruits, vegetables, whole grains, legumes, and nuts. In comparison to poorer MD adherence, stronger adherence to MD may be linked to improvements in the diversity and richness of the gut microbiome, a lower Firmicutes or Bacteroidetes ratio, a higher abundance of Bifidobacteria, a higher level of total SCFAs, a decrease in Escherichia coli levels, and more (Barber et al., 2021). Higher anal gas evacuations and bacterial richness would be linked to MD as opposed to WD. However, in subjects with significant beta diversity, these effects might be lessened. As a result, the pathogenic bacterial family Proteobacteria declines while the microbial variety (Bacteroides, Lactobacilli, Bifidobacteria, Faecalibacterium, Oscillospira, Roseburia, and Clostridium cluster XIVa) increases. More SCFAs would be produced by the microbial profile that MD induces, preventing the development of illnesses and enhancing host metabolic health (Kho et al., 2016).
Vegan/vegetarian
A vegetarian diet consists of abstaining from all forms of meat and fish. A vegan diet, which excludes all animal products such eggs, dairy, and honey, is a subset of vegetarian diets. By substituting plant-based foods for animal-based ones, the consumption of resistant starch (cereals, legumes, and nuts) and insoluble fiber is significantly increased. Vegetarians and vegans may have higher ratios of Bacteroides/Prevotella, higher abundances of Bacteroides thetaiotaomicron, Clostridium clostridioforme, Klebsiella pneumoniae, and Faecalibacterium prausnitzii, and lower levels of Bilophila wadsworthia when compared to an omnivore diet.Comparing a vegan diet to an omnivorous diet, the former could significantly lower the abundances of potentially hazardous metabolites such lithocholic acid, BCAAs, and aromatic compounds while increasing the formation of SCFAs and their derivatives (Kraig, 2019).
Gluten-free diet
The gluten-free diet (GFD), which rids the body of all gluten, is known to restore the natural intestinal mucosa in both people with celiac disease and people who are not gluten sensitive. GFD is a potential treatment for celiac disease since it may help restore gluten tolerance when combined with probiotics and prebiotics. Gluten-free diets (GFDs) are becoming more and more popular among healthy people without a doctor's recommendation. Fecal samples, however, show a decrease in prausnitzii after a month on a GFD, but levels of Enterobacteriaceae and Escherichia coli increase. While beneficial gut bacteria like Bifidobacterium, Clostridium lituseburense, and Faecalibacterium also reduce fasting and post-meal hydrogen exhalation, alleviate bloating, and lower inflammation, particularly by lowering IL-1β production, a low-gluten diet, in contrast, only slightly alters the gut microbiota when compared to a high-gluten diet. Dietary changes, such as consuming more soluble and insoluble fiber and resistant starches and consuming fewer processed, gluten-rich foods, may be more responsible for these improvements in non-celiac people than gluten reduction alone (Lamp et al., 2019).
Low-FODMAP diet
Recently, the low-FODMAP diet—which restricts fermentable oligosaccharides, disaccharides, monosaccharides, and polyols—has gained prominence, particularly as a dietary strategy for managing inflammatory bowel disease and irritable bowel syndrome (IBS). These carbohydrates are rapidly fermented by gut bacteria, leading to gas formation and increased water content in the intestines. By limiting FODMAP intake, many individuals experience relief from gastrointestinal issues such as bloating, abdominal pain, cramping, gas, and irregular bowel movements. Despite these benefits, concerns have been raised about the potential long-term effects of this diet on the gut microbiota. For example, in patients with non-celiac gluten sensitivity, the diet is associated with a reduction in Bifidobacteria and an increase in Lachnospiraceae. Evidence suggests that a low-FODMAP diet may substantially alter the composition of the gut microbiome, and further large-scale research is needed to assess whether these changes are detrimental and whether they persist over time in non-celiac individuals (Chumpitazi et al., 2015).
Factors affecting microbial dysbiosis
Age: 
With aging, the gut microbiome's makeup shifts. A person's microbiome changes over the course of their lifetime, and infants and adults have diverse microbiomes. The diversity of the gut microbiota usually declines with age. harmful and whether they endure over time in non-celiac people.

Genetics: 
The  genetic makeup can influence the composition of  gut microbiome. Some people may be more predisposed to host certain types of bacteria due to their genetic background.
Environmental factors: 
The  environment we are exposed to can affect gut microbiome. For example, urban and rural environments can have different microbial exposures that influence the microbiome.


Stress:
Prolonged stress can change the mix of good and bad bacteria in the gut microbiome. This relationship is influenced by the gut-brain axis, which is the exchange of information between the gut and the brain. The intestinal microbiota and its metabolites may have a pathway to the brain through the gut–brain axis, a communication system that combines immunological, hormonal, and neurological signals between the gut and the brain. Because of this two-way communication mechanism, the brain can control immunological and gastrointestinal processes like peristalsis and mucin formation.Barbara (2005). Significant progress has been made over the past decade in recognizing the important ways in which gut microbiome relate to brain function (Koloski et al., 2012). Stress  influences the composition of the gut microbiome and that bidirectional communication between the gut microbiome and the central nervous system influences a host’s stress reactivity. Stress has been shown to influence the integrity of the gut epithelium and to alter peristalsis, secretions, and mucin production, thereby altering the habitat of the intestinal microbiome and promoting changes in microbial composition and/or metabolism (Cani,2018)
Infections and diseases: 
The gut microbiota can be transformed by an assortment of ailments and infections. Conditions like celiac disease, irritable bowel syndrome, and inflammatory bowel disease (IBD) are all linked with changes in the gut flora
Medications: 
Antibiotics are not the only drugs that can affect the gut microbiome. For example, proton pump inhibitors (PPIs) and non-steroidal anti-inflammatory medicines (NSAIDs) may have an effect.
Lifestyle factors: 
Furthermore, vigorous activity, drinking alcohol, and smoking could influence the gut flora. The microbiological balance in the stomach may be negatively affected by certain lifestyle decisions. Birth and breastfeeding: 
The quick colonization of the gut microbiota is occasionally dependent on the birth type (caesarean section or vaginal delivery) and whether the individual received breast milk as a baby. Multiple environmental variables, such as systems for delivery and breastfeeding practices, influence the stable microbial communities that are created by unpredictable shifts during infancy. The host immune system influences the development of the gut microbiota, and the gut microbiota stimulates the development of the immune system. These reciprocal interactions allow the immune system to develop concurrently. (Skillington et al., 2021).
Sleep: 
Quality of sleep and rhythms may be having a direct effect on the bacteria in your gut. Gut bacterial shifts may result from insomnia or permanent sleep deprivation.								                                                                     (Bertani and Ruiz, 2018)
Benefits of gut microbiome 
Digestion and Nutrient Absorption: 
Complex carbohydrates, fiber, and other indigestible ingredients undergo break down by intestinal bacteria to help in processing and the utilization of nutrients and energy from food. The tiny organisms promote proper digestion. The bulk of bacteria reside in the colon, which is the distal section of the human gut. By facilitating the gastrointestinal breakdown of residual substrates, they assist their host in manufacturing essential amino acids and vitamins (including thiamine, riboflavin, folate, and vitamins K and B12). The mucosal barrier may be strengthened by fermentation products of dietary fibers and carbohydrates, such as butyrate, propionate, and acetate (short-chain fatty acids, or SCFAs), which are the primary provider of energy for intestinal epithelial cells  (Simpson and Campbell, 2015; Singh et al., 2017).  
Immune System Support: 
Involved in the development of the endocrine system, immune system, defense against infections, and mental health. Other metabolites include secondary bile acids that are converted from primary bile acids, metabolites produced from meat-derived choline and L-carnitine, and other lipids including conjugated fatty acids and cholesterol. Any disturbance of the normal equilibrium may result in metabolic and brain-related diseases (Abdollahi et al., 2016). 
Gut-Brain Connection: 
A recent research investigation finds that the gut and the brain have an intimate relationship known as the "gut-brain axis." A functional microbiota can influence mood, behavior, and cognitive function. 
Metabolism and Weight Regulation: 
Gut bacteria may regulate processes related to metabolism, including how our body stores and uses energy. Obesity and weight gain are frequently brought on by an unstable microbiota. 
Inflammation Control: 
Multiple medical conditions, such as coronary artery disease, cancer, and autoimmune diseases, are associated with prolonged inflammation, which can be lessened with the support of a varied and healthy intestinal microbiota
 Allergy and Autoimmune Disease Prevention: 
By nurturing an immune system that is strong, a balanced gut microbial community may lower the incidence of sensitivities and immune-mediated conditions.

Irritable Bowel Syndrome

A widespread gastrointestinal disorder pertaining to the colon, or large intestine, Irritable Bowel Syndrome (IBS) is distinguished by symptoms that consist of abdominal pain, bloating, and changes in bowel patterns. It is categorized as an operational gut disorder, which means that instead of causing anatomical or structural problems. It predominantly impacts the efficiency of the digestive system. A person's quality of life may be profoundly affected by this chronic disease.
An array of factors are linked to IBS, such as dysregulation of the gut-brain axis, aberrant brain-gut acquaintances, visceral hypersensitivity (an increased sense of pain in the gut), and altered gut motility. For people with IBS, stress along with certain foods can cause to exacerbate symptoms.
There are different subtypes of IBS, including:
IBS with Constipation (IBS-C): Individuals with IBS-C primarily experience constipation and may have infrequent bowel movements, hard stools, and a feeling of incomplete evacuation.
IBS with Diarrhea (IBS-D): Those with IBS-D primarily experience diarrhea and may have frequent, loose or watery stools.
Mixed IBS (IBS-M): This subtype involves a combination of both diarrhea and constipation, with symptoms alternating over time.
IBS typically becomes apparent using the rules of Rome criteria, an ensemble of clinical norms that assist in determining whether IBS is present based on the symptoms that the patient expressed. With the right tests, other illnesses like celiac disease or inflammatory bowel disease that can resemble IBS symptoms should be ruled out (Lasy et al., 2016)
The  role of the gut microbiome in Inflammatory Bowel Disease (IBD):
Being recognized as a critical multifunctional inflammatory component, the gut microbiota is the most important and clinically advantageous feature. There has been a recent emphasis on the function of the gut microbiota in the pathophysiology of IBD. Most studies have shown that people with IBD have a reduced diversity of gut microbiomes (Willing et al., 2010). The most crucial indications of the changed gut microbiome makeup in IBD patients are notable reductions in Firmicutes and Proteobacteria. Infectious gastroenteritis, the most frequent cause of IBS, is characterized by a considerable decrease in gut microbial diversity, with a notable rise in Enterobacter and Proteobacteria and a notable drop in Firmicutes (Caruso et al., 2020). The surge in Enterobacter and Proteobacteria and reduction of Firmicutes may have occurred due to the inflammatory state of the gut. The reduction in firmicutes could be an indication of an adverse environment because they are frequently associated with good gut health. Consequently, Enterobacter and Proteobacteria are often associated with intestinal inflammation and dysbiosis. IBD has been defined by inflammation, which is advantageous to the growth of these bacteria. Both an initiating factor and an effect of IBD, the altered microbial makeup may lead to a feedback loop in which inflammation stimulates the growth of certain bacteria, and the presence of those bacteria further promotes inflammation (Silva et al., 2018).
Dietary modifications are often proposed as a non-invasive initial phase of treatment for IBD symptoms. Diet is an integral valve of the microbiome given that we eat what our bacteria eat. According to 60% of IBS patients, their symptoms are rendered worse by food triggers such gluten or highly fermentable oligo-, di-, and monosaccharides and polyols (FODMAPs) (Ford et al., 2020). Therefore, as first therapeutic measures to reduce IBS symptoms, dietary changes are frequently suggested by doctors or self-administered by patients. It is true that a low-FODMAPS diet is superior to conventional dietary recommendations or control diets in terms of lowering GI symptoms including bloating and pain in the abdomen and enhancing quality of life. The first long-term individualized low FODMAP study was recently reported by Staudacher and colleagues. The study found that short chain fatty acids (SCFAs) significantly decreased but Bifidobacteria levels remained unchanged. There is a complicated connection between the human body and its microbiome, and both may suffer if it is disturbed. The ensuing dysbiosis, or change in the microbial composition, could be detrimental and linked to the emergence of the various disorders listed below (Matsuoka and Kanai, 2015).
Fiber has long been regarded as a cornerstone of treatment for the symptoms of IBS. It is believed that fiber's positive effects are due to either its prebiotic properties or colonic fermentation, which produces short-chain fatty acids.(Lazy, 2015) Given its cost and safety, soluble fiber—but not bran fiber—should continue to be the first-line treatment for IBS, according to a recent systematic review and meta-analysis of 14 trials that showed moderate-quality evidence of its effectiveness in reducing global IBS symptoms (Chong et al, 2019).
ENS and CNS development, GI motility, mood, cognition, and learning are all still Human influenced by microorganisms, which poses a potentially significant area for future therapeutic approaches. Gut microorganisms use immunological, endocrine, and neurological signaling pathways to communicate with the central nervous system (Obata and Pachnis, 2016). Extrinsic and intrinsic pathways form part of the brain systems that govern most of the gastrointestinal (GI) physiology. The intrinsic control is executed by a complicated web of enteric neurons and glial cells called the enteric nervous system (ENS), which runs through the GI smooth muscle, the lamina propria of the mucosa, and other layers of the gut wall. Extrinsic innervation, which includes primary afferent and autonomic fibers that connect the colon to the brain and spinal cord, also enables communication between the gut and the central nervous system (Margolis et al., 2016).
Gut - skin axis
The notion of the "gut-skin axis" underscores how gut microbiota and skin health are inextricably linked. Many factors have been identified as being involved regarding the link, among which are the activity of inflammatory mediators, the integrity of the intestinal barrier, and the impact of microbial metabolites. There is mounting evidence that systemic inflammation, which can lead to skin illnesses, can be caused by dysbiosis, or imbalances in the gut microbiota.
 Thus, grasping the gut-skin axis has become crucial to bettering gut and skin health, especially as it comes to microbiome modulation, and might end up in novel solutions for skin disorders. In an effort to investigate microbial-based treatment targets obtained from mono- and polymicrobial probiotics, the most recent data on the distinct patterns of gut microbiota and co-metabolites involved in the pathogenesis of psoriasis (Deng et al., 2023). Chai et al (2024) stated in his study new choices and long-term care for psoriasis may be conceivable using dietary changes, pharmacomicrobiomics, and transplantation of fecal microbiota as diagnostic or therapeutic techniques. Another autoimmune inflammatory dermatological condition that causes non-scarring hair loss on the scalp or body skin is called alopecia areata. Four distinct gut microbes have been found to exhibit separate linkages with acne vulgaris, indicating a genetic correlation between the composition of the gut microbiota and acne sufferers. According to their findings, one possible tactic for the prevention and treatment of acne vulgaris could be the targeted manipulation of these gut microorganisms (Wu et al., 2024).
The gut-liver axis in health 
The organ that engages with the system of elimination foremost is the liver. This exposing the liver to a variety of gut microbiota (GM). The GM is a heterogeneous ecosystem composed of viruses, fungi, bacteria, protozoa, and archaea. The activities of the gut and liver are intertwined and intimately related. Through the bile ducts, the liver helps control gut bacteria by releasing bile salts and protective chemicals like immunoglobulin A and angiopoietin into the gut. Through the portal vein, the intestine then modulates liver activity. Furthermore, the general circulatory process can have an indirect effect on both organs (Collins et al., 2023). Through the portal vein, which transports products from the gut to the liver, and the feedback of bile and antibodies from the liver to the intestine, the microbiome and the liver develop a reciprocal relationship. Blood HBeAg levels significantly decreased in patients with hepatitis B e-antigen (HBeAg) positivity following therapy with fecal microbiota transplantation (FMT), suggesting diminished viral replication activity, according to a study (Chauhan et al., 2021). In healthy people, the gastrointestinal tract breaks down resistant starch and dietary fiber to create short-chain fatty acids. SCFA is involved in host metabolism, immunological response, and gastrointestinal physiology. The regulating action of SCFA on the hepatic immune milieu may be the reason why SCFA in the mouse gut slows the course of alcoholic liver disease (Huang et al., 2023)
Newer trends
Diet is one of the most relevant factors capable of influencing human health and gut microbiome, but the patient's response to dietary interventions is highly variable. 
Fecal Microbiome Transplant (FMT)
Fecal microbiota transplantation (FMT) is a significant therapeutic strategy for gut microbiome regulation, and new research indicates that combining diet with FMT may produce intriguing outcomes. In order to directly alter the recipient's microbial composition and provide a health benefit, a donor's fecal matter solution is administered into the recipient's digestive tract in a procedure known as fecal microbiome transplantation (FMT)(Bakken et al. 2020). FMT in conjunction with an anti-inflammatory diet was more effective than the best standard medical therapy at causing clinical and profound remission in patients with mild-to-moderate ulcerative colitis after eight weeks. Furthermore, the anti-inflammatory diet was more successful than the best standard medical treatment at sustaining deep remission for up to 48 weeks. Low-fermentable fiber supplements combined with fecal microbiota transplantation have also been used to improve insulin sensitivity in patients with metabolic syndrome and extreme obesity (Zhang et al. 2019). As the clinical success of FMT has been linked in numerous studies to increased donor strain engraftment, the recipient's engraftment of the donor microbiota is essential in these therapeutic techniques. Donor strain engraftment can be influenced by a number of factors, including the recipient's infectious disease status, the administration of antibiotics, and the routes used for FMT administration. However, the mechanisms governing which donor microbes are successful in engrafting remain unclear and represent a promising area of study. As demonstrated in mouse models where the addition of a particular polysaccharide allowed the engraftment of an external strain capable of its utilization at a predicted abundance, it is intriguing to note that tailored dietary assistance may influence strain engraftment in the recipient microbiome. Diet will be used as an adjuvant of FMT in future methods to enhance engraftment and, as a result, clinical success (Smits et al., 2021).
Limitations
• The diversity and concealer of the gut microbiome might vary dramatically among individuals, rendering it problematic to come up with universal guidance for preserving a healthy microbiome. 
• Dysbiosis is brought on by disruption from a variety of sources. 
• There is little research on the relationship between gut microbiota and general health. 

Abdominal pain, gas, diarrhea, and bloating are examples of gastrointestinal discomfort symptoms that can result from changes in the makeup and function of the gut microbiome. 
Conclusion
· The gut microbiome is a dynamic and intricate ecosystem that significantly influences human health and disease 
· Plays  a crucial role in maintaining overall health, influencing digestion, immune function, metabolism, and mental well-being
· Disruption  and imbalance, potentially leading to increased disease risk and digestive discomfort
· The industrial applications of the gut microbiome are gaining increasing attention due to the potential for leveraging its functions in various sectors
· Dietary choices, in particular, play a crucial role in shaping the composition and function of the gut microbiota
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