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How Important is the Microbiome in connection with Physical and Mental Health?

Introduction

Bested, Logan and Selhub, (2013) inform us that researchers in the 1990’s have broken a 70 year taboo informing us that studies in the early 1900’s found a connection between what was then called  ‘flora’ or ‘microflora’ and the brain and physical health and the hypothesis was ‘chronic toxaemia’ was caused from the intestinal colon which was found to affect physical and mental health, however, this theory was unpopular in the eyes of many prominent physicians during that time one by the name of Dr Walter C. Alverez who considered people who believed in ‘autotoxication’ as psycho-pathic, and generally of neurotic or insane ancestry.  For many decades the research into the hypothesis that all the bacteria, microbes’ viruses, fungi had influence over physical health and mental health was rejected and cast aside and only recent research from the 1990’s is again emerging connecting gut health and diet to physical and mental health (Bested, Logan and Selhub, 2013). This assignment will discuss: -
· Meet the Microbes
· Initial Colonisation
· Developing the Microbiome
· Looking after the Microbes
· Production of Vitamins from Microbes
· The Effect of Artificial Sweeteners on the Microbiome
· Immune response connected to Gut Dysbiosis
· Positive and Negative use of ‘Antibiotics’.
· Alterations to Microbiome connected to Mental Health
· Faecal Macrobiotic Transplantation
Through a pictorial plate called ‘the Eatwell Guide’ Public Health England (2016) inform us what foods should be eaten to promote health and wellness, however, the human body, the ‘Host’ is home to 100 trillion hungry bacteria often representing thousands of species (Zimmer, 2014) and other microbes affectionately known as ‘the microbiome’ the invisible lodgers residing on our skin, oral cavities and mostly residing in the gastrointestinal tract with the majority of colonies living in the colon and it is well documented that there are more bacteria, viruses, fungi, eukaryotes and archaea than human cells by 10:1 (Sender, Fuchs and Milo 2016) and it was assumed only fairly recent research and exploration of the microbiome has revealed this critical symbiotic relationship between human health and our microbial species (Wang et al., 2008). 
It was originally thought that the first colonisation of bacteria of the microbiome starts at birth (Bezirtzoglou, 1996) as the baby passes down through the vaginal canal the baby acquiring maternal vaginal microbiome, the mother’s microbes predominantly Lactobacillus and Prevotella and through breastfeeding (Toscano, et al., 2017), the baby also acquiring immunity through antibodies present in high amounts in the colostrum and in breast milk for the duration of the time the mother breastfeeds, the antibodies providing the baby with protection from illnesses the mother has had in the past, also any illness she develops while breastfeeding. Breastmilk also providing the baby with probiotics developing the start of a healthy immune system and gut bacteria microbiome (Boudry, et al., 2021), whereas babies born caesarean section acquire bacteria from the skin (staphylococcus) and the environment, however, a study done by Hill, et al. (2017) showing composition of gut microbiota from birth to 24 weeks reveals that babies born vaginally and breastfed have a very early stable gut microbiota, also babies born caesarean section, if breastfed, develop healthy colonisation of gut microbiota, however, there is some evidence that gut microbial colonization may begin before birth (Nagpal et al., 2016)  although, this is a highly contested subject and according to Perez-Munoz, et al. (2017) there is very little evidence to show that these communities exist, however, the colonisation of gut bacteria in early life is critical to the developing new-born’s immune system and as the baby develops the bacterial diversity increases with age and composition gradually resembling that of an adults, achieving some stability by the age of 3, setting the stage for future health (Walker, 2017). Several studies have highlighted the crucial nature of the development of this symbiosis in early life for infant health and its lifelong consequences.
As children grow (Mulder, et al., 2011) it is important for them to have exposure to beneficial microbes through contact with other children, adults, animals, and the natural outdoor environment to build a diversity of bacteria in the gut, skin, respiratory tract and other areas and failure to maintain a diverse gut microbiota is linked to a restricted immune system causing many diseases including allergies, asthma, eczema, hay fever, also autoimmune diseases (Bloomfield, 2019) hence the microbial communities that inhabit different regions of the gut influence many areas of health consequently, happy, healthy, gut microbes produce nutrients and energy, known as short chain fatty acids in the form of acetate, propionate and butyrate, via the fermentation of nondigestible dietary components and all of the major short chain fatty acids appear to promote the flow of blood through the gastrointestinal system and muscular activity is enhanced by propionate and proliferation of epithelial cells and balance is maintained with the host’s metabolism and immune system (Flint, Scott, Louis and Duncan 2012) and health pursues.
Looking after the gut microbes is looking after ‘health’ and eating a healthy balanced nutritious diet full of starchy carbohydrates with plenty of fresh fruits and vegetables making the diet as diverse as possible and eating as many different fruits and vegetables as recommended by Public Health England, (2016) is beneficial for health and beneficial to the many species of bacteria that live in the gut and work to keep the gut healthy. Diversity  of bacteria are needed as some colonies will digest dietary fibre whilst other bacteria produce valuable nutrients such as the complex vitamin cobalamin, which is vitamin B12 which the body cannot produce itself and vitamin B12 has the important role in the production of healthy red blood cells and the prevention of anaemia and deficiency in this vitamin causes fatigue and weakness as there is insufficient red blood cells to transport oxygen to vital organs (Berkheiser, 2018).  Vitamin B12 is also connected to healthy pregnancies as deficiency in the beginning stages of pregnancy is linked to an increased risk of birth defects, it is also connected to supporting bone health and a study involving over 2500 adults with a deficiency in Vit B12 also had lower than normal bone mineral density causing the bones to become delicate and fragile, ultimately leading to osteoporosis (Berkheiser, 2018).
Healthy bacteria also produce Vitamin K which the body needs for blood clotting, wound health and recent studies have implicated vitamin k in improving bone health (Webber, 2021), other colonies of bacteria fight off pathogens so the body can remain healthy, however, research has shown the foods you eat influence the bacteria that live in the gut and certain foods and overall diet are linked to ‘good’ or ‘bad’ bacteria. The western diet is characterised by a high intake of saturated fats, overuse of salt, and too many refined sugars (Myles, 2014), which is called ‘junk food’ some of which are processed meats, hotdogs, sausages also refined grains found in white bread, cakes, pancakes, biscuits, producing ‘pathogenic bacteria’ in the gut and causing immune dysfunction and dysbiosis (Myles, 2014) 
Shil and Chichger, (2021) studied the effect of artificial sweeteners, such as saccharin, sucralose, and aspartame which in recent years have become highly popular worldwide as a non-caloric additive to sweeten food and drink as they are cheap and easily available and enhance food flavour and are incorporated into many processed food and drink products.  Studies have shown the benefit of low-calorie products both food and drink for people trying to lose weight and people with chronic diseases such as type 2 diabetes and glucose intolerance, however, Shil and Chichger, (2021) report that there are other studies which have indicated opposite results indeed artificial sweetener consumption has shown to produce glucose intolerance by altering the composition of the gut microbiome and studies using mice who were given artificial sweeteners resulted in gut dysbiosis and symptoms of metabolic disease, high blood pressure, diabetes and obesity.  The study concluded that artificial sweeteners used regularly increase the pathogenic bacteria in the gut which invades and kills mammalian gut epithelial cells. Consequently, poor gut health, leading to increased pathogenic bacteria and less protection from healthy bacteria in the walls of the intestine, the walls of the intestine acting as barriers controlling what enters the bloodstream, however, when the colonies of good bacteria are reduced through continually eating processed foods and takeaway food, high in saturated fats, sugars, artificial sweeteners and salt, dysbiosis and altered gut microbiota leads to the gut becoming more permeable allowing toxins to enter the bloodstream and this condition is commonly known as ‘leaky gut’ (Bell, 2017), however ‘leaky gut’ is not a condition accepted by the medical professionals as General Practitioners treat symptoms such as constipation, bloating, indigestion, diarrhoea more than looking into the cause of the problem, however, medical professionals do agree that intestinal permeability does exist in certain chronic diseases. 
Petersen & Round (2014) discusses how the human immune system is instructed by the many colonies of bacteria protecting the gut, the resident commensal bacteria, and over the last 50 years diseases associated with abnormal immune responses have rapidly increased, diseases such as inflammatory bowel disease, multiple sclerosis, Type 1 diabetes, allergies, and asthma which are linked to dysbiosis of the microbiota.  Petersen and Round (2014) explains that dysbiosis is any change to the composition of the resident commensal bacteria communities in comparison to a healthy gut microbiome.  During healthy homeostatic conditions the microbiota is composed of a diversity of organisms that are known to benefit host development and health, and the gut microbiota performs functions of nutrition and metabolism, the result of biochemical activity and protection, preventing the invasion of infectious agents or overgrowth of resident species with pathogenic potential (Ferrer, et al., 2017), however, environmental and lifestyle choices can lead to disruptions in the structure of the microbial community such as diet and antibiotic use. 
Over a century ago as early as 1908, Metchnikoff suggested that a targeted approach to modifying the microbiome through nutrition may prolong life and protect against senility or what we now call dementia, however, scientific interest in the microbiome was over-shadowed by the discovery of powerful antibiotics and their success in the treatment of bacterial infections. It is well documented that antibiotics reduce the amount and diversity of the microbes and cause losses in functional diversity and colonization resistance to invading pathogens, (Ferrer, et al., 2017) however, it is well known that antibiotics revolutionised medicine and have saved millions of lives, but ‘overuse’ and ‘misuse’ of these medicines has caused an anti-biotic resistance and severe disruptions to the host’s friendly bacteria (Ventola, 2015). 
Ramirez et al. (2020) discusses the understanding that gut microbiota is vital for normal development and functioning of the human body, especially for the adaptive immune system and the effect that antibiotics have on the microbiota including reduced species diversity and altered metabolic activity and informs that early exposure to antibiotics can lead to several gastrointestinal, immunologic and neuro cognitive conditions. Disruptions to the microbiome have been shown to be associated with severe pathologies to the host including metabolic disease, inflammatory bowel disease and cancer, however, Postler and Ghosh (2017) also inform that not only are disruptions to the microbiome associated with physical disease but alterations to the microbiome affect mental health and mood.
The many varied bacteria and colonies in the gut are continually communicating with the brain (Mahoney, et al., 2015) and the brain is talking to the microbe’s resident in the gut, this is called the brain gut axis and there is continual bi-directional communication through the use of serotonin which is a key neurotransmitter at both terminals of this network and tryptophan an essential amino acid that cannot be produced by the human body and must be obtained through diet, the food we choose to eat, allowing gut bacteria to metabolise tryptophan which plays a role in the production of serotonin (Mahoney, et al., 2015).  Mahoney, et al. (2015) informs that evidence points to the critical role of the microbiome in regulating normal function of this axis.  
The relationship between the clinical symptoms of anxiety and depression and eating disorders such as anorexia nervosa and the biological changes caused by starvation is not well understood according to Gauthier et al. (2013) and it was hypothesized in the study that low levels of tryptophan and serotonin could trigger these co-morbid symptoms.  The aim of the study through re-feeding individuals with anorexia nervosa was to analyse variations across measures of nutritional status, depression and anxiety symptoms and their serotonin markers. 42 participants with anorexia nervosa were admitted for inpatient treatment and after re-feeding, psychological, nutritional, and biological parameters improved significantly, increases in tryptophan was correlated with improved mood and a decrease in depressive symptoms and because of higher levels of tryptophan, serotonin neurotransmission was restored and consequently bringing a decrease in anxiety and depressive symptoms (Gauthier, et al., 2014). 
Meyyappan, Forth, Wallace and Milev (2020) discuss the gut brain axis the two-way signalling pathway between the gut and the brain and the hundreds of trillions of micro-organisms populating the gastrointestinal tract and their far-reaching effect on the immune system, central autonomic nervous systems, and gastrointestinal functioning. Twenty-one studies met the eligible criteria and were analysed for any changes in mood and behaviour in psychiatrically ill patients’, studies showed that by re-populating the gut with a healthy faecal microbiota transplantation all participants improved and there was a decrease in depressive and anxiety like symptoms, however, faecal microbiota transplantation of unhealthy psychiatrically ill donors into healthy participants produced the transmission of anxiety and depressive like symptoms.  Meyyappan, Forth, Wallace and Milev (2020) concluded from their systematic search of five databases connecting faecal Microbiota Transplantation to psychiatrically ill patients that there was strong evidence for the treatment of psychiatric patients with faecal microbiota transplantation. 

Conclusion
Evidence has shown that the connection between gut microbiome and physical and mental health was discovered over a century ago, however, eminent physicians of the day squashed and buried this new link and for many years the subject remained buried until the 1990’s when research scientists again discovered the link between gut bacteria and physical and mental health (Bested, Logan and Selhub, 2013). It is well documented that the human body has more microbial colonisation than human cells, which should not be ignored and the importance of the development of these microbes from birth, however, it not always possible to have a natural birth as medical emergencies do occur, notwithstanding, the realisation of the need for babies to acquire a healthy microbiome and immune system through a vaginal delivery and the importance of encouraging new mums to breastfeed their new born baby needs to re-emerge and be re-established as many women ‘elect’ to have a caesarean delivery for non-medical emergencies and according to a survey done in 2010 the United Kingdom has one of the lowest breastfeeding rates in the world (Berzirtzoglou,1996; Toscano, et al., 2017; Boudry, et al., 2021).
(Mulder, et al., 2011) shows the importance of exposure to the natural environment and playing outdoors and contact with other children and animals for immunity and to build a diversity of bacteria, however, for the past almost two years children and adults have had long periods of isolation from each other and possible overuse of ‘antibacterial disinfectants’ to protect from one virus ‘Covid 19’ which has possibly killed off some of the good bacteria, however, this essay shows the symbiotic and mutually beneficial relationship needed from healthy bacteria and that not all bacteria and viruses are harmful, and the need to mix again and enjoy the natural outdoors to re-gain diversity of species. This assignment through various studies and peer reviewed journals has shown the importance of healthy gut bacteria through eating a varied and balanced diet incorporating plenty of fibre for fermentation of nondigestible dietary components to keep healthy colonies of bacteria which in turn look after the human host.  Consequently, poor diet and continuous eating of processed foods, fast foods, fizzy drinks, has been shown to produce pathogenic bacteria, and gut dysbiosis, causing both physical and mental health problems, however, it is not only individual choices, responsibility must lay with the food industry who has played a big role in providing the public with processed food that is not good for us.
Ferrer, et al. (2017) informed us that antibiotic, as well as revolutionising medicine and saving many millions of lives has also been overused and new superbugs resistant to antibiotics have now become a problem, killing off good gut bacteria leaving the host more susceptible to disease, however, research has shown that Faecal Microbiota Transplantation from a healthy participant into a non-healthy patient has had results with improved physical and mental health and further research is necessary in addition to public ‘education and awareness’ around the subject of the importance of ‘gut health’ and the microbiome in connection to physical and mental health.
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