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			Abstract 

			Gut microbiota refers to the population of microorganisms that inhabit the mucous membrane of the intestines of normal healthy persons. The gut microbiota is of vital importance for health as it helps in maintaining the homeostasis. Still, some ecological changes in the microbiota enable pathogens to grow explicitly and cause disease. A grasping of the environment of gut and interactions amongst microbiota guide towards the foremost cause of start of diseases. Our future holistic health depends on maintaining normal gut microbiota rather than treating with reductionist chemical drugs which have many adverse effects and cumbersome. This article briefs about the role of gut microbiota in health and disease.
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			Introduction

			In humans there are 100 trillion germs, whereas only 23,000 genes [1]. Our health mainly depends on gut symbiotic microorganisms known as germinomes such as viruses, bacteria, protozoa, parasites, fungi and are called human metagenome [2]. These maintain homeostatic environment of our body by maintaining mucosal integrity, acts against pathogens by producing antimicrobial substance like lactic acid, improves immunity by yielding cytokines like IL-2, IL-12. Anti-inflammatory role by the production of short-chain fatty acids such as butyrate, acetate, propionate from dietary fibers mainly present in vegetables and fruits involved in the preventive and therapeutic role in large bowel disorders, cardiovascular disorders, reduction of cholesterol, type 2 diabetes, obesity [2,3].

			Dysbiosis is a state of altered microbiota involved in various diseases such as psychological disorders, cancer, skin disorders, obesity, autoimmune diseases, cardiovascular disorders, diabetes, gastrointestinal disorders, and infectious diseases such as bacterial, viral and fungal lesions by altering the normal homeostatic environment of the human body [3]. Dysbiosis results in altered immune status by increasing inflammatory cytokines such as TNF-œ, IL-1, mediated activation of a key transcription factor NF-kB, involved in chronic inflammation, cancer, altered immune response (immune modulation) [4].

			Stress mediated release of neuropeptides such as corticotropic releasing hormone and noradrenaline through HPA –axis 

mediated dysbiosis activates inflammatory mediators such as IL-1ß, TNF- œ, 1L-6, pro-inflammatory cytokines further activates key transcription factors NF-kB, STAT-3, through recognition of microbes and microbial products by TLR(Toll like Receptor) expressed on macrophages and dendritic cells of innate immune cells involved in chronic inflammation, immune modulation by altered T regs, which is involved in self-tolerance and immune homeostasis, conversion of Th1 to Th2 type lymphocytes, release of proteolytic enzymes such as matrix-metallo proteases(mmp-2,9) leads to tissue damage and cellular changes results in autoimmune disease [5]. Gut microbiota is involved in the development of cellular mucosal immunity and humoral immunity. The metabolites and signals of microorganisms sensed by the hematopoietic and non-hematopoietic cells of the innate immune system and translated into physiological responses. Smoking and lack of physical activity result in a change in microflora such as bacteroids, prevotella of large bowel increase the risk factor for colorectal cancer [6].

			Discussion 

			The human microbiota in health

			The host physiology is affected by the human microbiota to a considerable amount. The human body is colonized by trillions of microbes such as bacteria, archaea, viruses etc, consisting at least 1000 different species [7]. Shortly after birth, the human body is colonized by the commensal bacteria, which gradually develops into a diverse ecosystem during the growth period of the host. With time, the association of the host and bacteria develop into an advantageous relationship [7,8]. Symbiotic microorganisms help in the metabolization of indigestible compounds, provide critical nutrients and help in defending against settlement by opportunistic organisms thereby forming the framework of the intestinal layout [8].

			Maintaining a normal state of human health mainly depends on the microbiota of human body especially gut microbiota, which is a military system of human body. Dietary habits such as dietary fibers, proteins, carbohydrates, psychological stress, smoking, obesity, physical exercise, influence the gut microbiota [9]. Gut microbiota consists of bacteroids, actinobacteria, yeast, single-cell eukaryotes, viruses and parasitic worms. Bifidobacterias, lactobacillus, produce vitamins such as vitamin-k, vitamin b12, biotin, folate, thiamine, and minerals such as calcium, magnesium, phosphate [9]. The colonic microbiota consists of bacteroids, prevotella, rhuminococcus [10]. Additionally, gut-colonizing bacteria help in the normal development of humoral and cellular mucosal immune systems. However, under certain conditions, some microbiota can induce inflammation [10].

			A microbiome can only be kept in health via proper oral hygiene and with a sound immune system [11]. The oral cavity has over 700 types of bacteria which bestow to the health and physiologic position of the oral cavity [11]. The bacterial colonies in heath and diseased state of the oral cavity are quite different, which suggests that there might be a basic oral microbiota of health [12]. The cue to the health of oral cavity is a well-balanced and manifold microbiota that executes commensalism amongst themselves and mutualism with its host [12]. Moreover, the correlation between the microbiota and its host in health is valuable, as the host is furnishing its microbial colonies with a habitat in which they can flourish and thereby help in keeping their host in good health [13]. The microorganisms in health stop progression of disease in many ways, like preventing the attachment of pathogens in particular places by holding a slot liked by a pathogen, which prevents a pathogen from inhabiting a preoccupied place, which hampers a pathogen’s capacity to flourish, and corrupt their pathogenicity [13,14].

			The human microbiota in disease

			Dysbiosis is a state of alteration in normal symbiotic microorganisms due to various factors which results in various diseases [15]. One of the most common diseases caused by dysbiosis is an infection [15]. Treatment of infectious diseases has an impact on the human microbiota which determines the outcome of the infectious disease in the human host [16]. The intestinal mucosa is colonized by the offending organisms which result in the formation of a strong inflammatory response, followed by the translocation of the intestinal bacteria [17]. Clostridium difficile is an anaerobic, gram-positive, spore-producing bacillus which is a component of the human gut microbiota [18]. The most common complication followed by administration of antibiotics is the pathological overgrowth of Clostridium difficile and is related to antibiotic-associated diarrhea [18]. The homeostasis of the intestinal mucosa is disturbed hence decreasing the resistance against toxin-fabricating C. difficile and encouraging the development of CDI (C difficile Infection) [19].

			There is a close interaction between liver and gut microbes, as the gut microbes generate ethanol, ammonia, and acetaldehyde which affect liver function through endotoxin release or liver metabolism [20]. Any changes in the gut microbiota play an essential role in the induction, promotion, and progression of liver disease [20]. The gut microbiota is engaged in the pathologic process of liver cirrhosis complications, such as infections, spontaneous bacterial peritonitis, hepatic encephalopathy, and renal failure [19,20]. Liver disease is associated with an increase in Enterobacteriaceae and a decrease in Bifidobacterium. Dysbiosis of the gut can lead to endotoxemia in patients via bacterial translocation (BT) [21]. Endotoxemia may encourage immune dysfunction, hence leading to further liver cell necrosis and liver failure [21,22]. Therefore, it’s necessary for the development of new probiotics specifically for the prevention, progression, and treatment of liver diseases [23].

			Helicobacter pylori-related chronic inflammation is believed to be the potential risk factor for gastric carcinoma [24]. Approximately, each year 660 000 new cases of gastric carcinoma are provoked by Helicobacter pylori contamination, resulting in dropping of acid- fabricating parietal cells, hence leading to abdominal degeneration, metaplasia, dysplasia, and, finally, the formation of cancer [24]. The carcinogenic potential may be associated with the genetic diversity of the H. pylori strain, changes in host responses, and specific host-microbe interactions [25]. The phylogenetic origin of Helicobacter pylori is a good indicator of the risk for gastric carcinoma. The interaction of the gut microbiota with the formation of colon cancer has recently become a major focus of research. Microbial dysbiosis has been related to the etiology of colorectal adenomas and carcinomas. Studies which were done in the recent times suggests that chronic inflammation at the end of the esophagus, caused by gastroesophageal reflux is associated with esophageal adenocarcinoma (EA). The pathophysiology of this process can be described as gastroesophageal reflux disease–Barrett’s esophagus-esophageal adenocarcinoma (GERD–BE–EA) [26,27].

			Obesity and its associated metabolic complications, such as type 2-diabetes and cardiovascular disease, have become a global epidemic health problem and are the consequences of a complex multidirectional interaction among host genetics, diet, environment, and the gut microbiota [28,29]. Growing numbers of studies indicate that an alteration of gut microbiota designated by lesser diversity and flexibility is related to diabetes. The mechanisms that cause the disease may be related to the translocation of microbiota from the gut to the tissues, thus inducing inflammation [30]. Obesity and its associated metabolic complications may be a result of complex gene-environment interactions. Microbiome interventions aimed at restoring the homeostasis of the gut microbiome have recently emerged, such as the ingestion of specific fibers or therapeutic microbes [30,31]. These are promising strategies to reduce insulin resistance and related metabolic diseases [32].

			The initiating factors causing a biological switch are poor oral hygiene, weakened immune system, and genetics. Negligence in the removal of plaque build-up will cause profusion of bacteria which may turn pathogenic, lessen multifariousness of the oral cavity, resulting in diseases like dental caries and periodontal disease [33,34]. Anaerobic microorganisms found in the tongue crypts can also overgrow and cause halitosis, or bad breath [35,36]. Maintaining absolute oral hygiene is important because it helps in preventing oral disease. Oral diseases like dental cavity and periodontitis are amongst the widespread diseases worldwide affecting people of all age groups and geographic populations [37,38]. Periodontal disease can arise from the accumulation of sub-gingival plaque resulting in a change of the oral microorganisms from a healthy condition to a diseased condition [39,40]. Numerous studies conducted worldwide exhibited bad oral hygiene and tooth loss leading to rising in abdominal, pancreatic, and other types of cancers [41].

			Psychiatric diseases are a major threat to mankind, caused by biological, environmental, psychological factors. The gut-brain axis helps in maintaining normal gastrointestinal and brain function. Gut microbiota plays a very important role in maintaining microbiota-gut-brain axis, involving endocrine system, neural system, immune system, metabolic system and their interaction with each other [42]. Dysbiosis of gut microbiota may result in translocation of the microbiota of gut to the mesenteric lymphoid tissue via the intestinal wall, initiate an immune response that can lead to a release of pro-inflammatory cytokines and neuronal activation of spinal afferent neurons and vagus nerve. Autism spectrum disorders and MDD (Major Depressive Disorder) are associated with gut microbial dysbiosis. Further research is on interaction between host, gut-microbiota, hormonal, genetic, genetic changes in the development of autism and MDD [1,42].

			Conclusion

			The gut microbiota consists of various symbiotic microorganisms which help in maintaining a normal homeostatic environment of the human body. The next important stage is to explore the functions of the microbiota further in detail. This will help in understanding the host-microbiota interrelationship in health and disease, and lead to treatment which focuses on the microbiota to maintain health and to treat a variety of diseases. Understanding of gut microbiota, environment, an interaction between host and microorganisms and their role in health and disease helps in future therapeutic purpose.
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