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This essay will focus on Gut flora and bioavailability and its role and importance within the body with a key focus on Obesity. 
Tucker (2015) described the digestive system as the action of swallowing which leads to food being pushed into the pharynx and then into the oesophagus (the first major organ of the digestive system). Tucker (2015) explained that the food is moved from the stomach to the duodenum; the first part of the small intestine where carbohydrates are broken down into monosaccharides. The activity of the microbial community is known to be strongly influenced by the carbohydrate content in the diet (Flint et al, 2012).
Wen and Duffy (2017) described Gut Microbiota as a complex community of bacteria residing in the intestines. Guarner and Malagelada (2003) and Ramakrishna (2013) stated that within healthy levels, Gut Microflora has a major role in functions such as metabolic activities which results in salvage of energy and absorbable nutrients. Ramakrisha (2013) discussed that the Gut Microbiota produced a variety of nutrients including short chain fatty acids. and also have positive effects on the intestinal epithelia and the function of the immune structure (Guarner and Malagelada, 2003).  Cani (2018) clarified that Gut Microbiota is a key partner of all human cells as it interacts with the majority of them, additionally, Valdes (2018) and Ramakrisha (2013) state that trillions of gut microbiota live within the digestive system. 
The study of Gut Microbiota and weight gain began from studies when lean mice were transplanted with Gut Flora and they increased body weight by 50% (Ramakrishna, 2013). These studies assessed how microbial activity contributed to energy conservation and obesity. Furthermore, Ramakrishna added that studies have shown that by adding 2400 to 3000 calories into an adult's diet this results in changes in gut microbiota which increased the energy absorption from the diet. Aron-Wisnewsky et al (2018) discussed that ‘decreased gut microbial richness’ (the density and volume of gut microbial) and ‘composition changes’ impact on the body’s metabolic rate leading to an ‘adverse metabolism’ resulting in obesity.
Dao et al (2016) discussed that the differential ‘Gut Microbiota and Microbial Gene richness’ is due to whether an individual is living with obesity and associated diseases, for example Diabetes, or if an individual is healthy and has lean body weight. During a research study of Gastric Band Patients Aron-Wisnewsky et al (2018) stated that the Low Gut Bacterial Richness was present in 75% of patients who were associated with increased trunk fat mass.
Mucus is a ‘viscous gel mainly composed of high-molecular mass glycoproteins, termed mucins’ which are a protective barrier for the Epithelium (Derrien, 2004).  Akkermansia is a bacteria which feeds of the Mucin, which is a source of Carbon and Energy; the dysbiosis (or imbalance) of the Gut Microbiota Akkermansia Muciniphila has been directly associated with body fat mass (Dao et al, 2016; Depommier et al, 2019).
Nutritionally specialised bacteria have an important role within the bacterial community as they initiate 'the degradation of complex substrates' for example plant cell walls, starch particles and mucin. Research has shown that gut microbiota has a key role in the 'harvest, storage and expenditure of energy' from a person's diet (Krajmalnik-Brown et al, 2012). 
Flint et al (2012) and Wong and Jenkins (2007) state that the microbial community are known to be strongly influenced by the Carbohydrate content in the body, in particular biﬁdobacteria, while Edward (2017) described bioavailability as the values of a nutrient the human body can absorb and use. Carbohydrate bioavailability is the absorption of Carbohydrates within the body. The first process of absorption of Carbohydrates is their breakdown by saliva (Wong and Jenkins, 2007). Bender (2014) lists the compounds of Carbohydrates as Carbon, Hydrogen and Oxygen, while Slavin and Carlson (2014) described how Carbohydrates are sub-divided into two categories: the number of sugar units and how the sugar units are chemically bonded. Bender (2014) states the forms of Carbohydrates as: Disaccharides, Monosaccharides, Oligosaccharides, Polysaccharides.
There are two forms of Carbohydrates. Glycaemic carbohydrates, are digested and absorbed in the small intestine, while non-glycaemic carbohydrates enter the colon (Englyst and Englyst, 2005; Wong and Jenkins, 2007). Ramakrishna (2013) states that '10 to 20% of ingested carbohydrates are resistant to small intestine digestion’. Flint et al (2012) states that approximately ‘20-60g of Carbohydrates reach the colon daily due to escaped digestion by host enzymes.’  
Those Carbohydrates that are processed will be altered to short-chain fatty acids in the colon. Covian (2016) declared that Carbohydrates are the main sources of Short Chain Fatty Acids; an excess of these can lead to obesity.  Also, Covian (2016) stated that Microbiota has a role in producing a vast range of metabolites, this includes Short Chain Fatty Acids. The absorption of these compounds is formed in the large bowel. These are defined as the ‘1-6 Carbon Volatile Fatty Acids.’ Covian (2016) described the physiological role of Short Chain Fatty Acids includes the shaping of the gut microbiota, the physiology of colon, and also used as a source of energy for host cells and intestinal microbiota.
 The colon is inhabited by Gut Microbiota that are able to process carbohydrates which have escaped absorption in the small intestine during the digestive process (Covian, 2016; Slavin and Carlson, 2014). Fibre is broken down by colonic microflora and it has a role within the digestive system to bind water and increase stool weight (Slavin and Carlson, 2014). 
When Carbohydrates are broken down, they are processed into Glucose. Glucose, primarily Fructose and Galactose, is absorbed by active transport (the movement of molecules) which facilitates diffusion (Wong and Jenkins, 2007), the Glucose reaches the Hepatic cells within the liver through the portal veins (Adeva-Andany et al, 2016). Glucose synthesis is the process of Glucose being stored as glycogen inside the Hepatocytes (liver cells) until the glycogen store is filled. The role of the liver is to store and release Glucose. The initial stage of Carbohydrates being sourced from intestinal absorption and handled by Hepatocytes is thought to be accomplished from Glucose Transporters. The Liver Glucose transporter 2 releases Glucose to the blood stream. Within the pancreas, Glucose transporter 2 mediates insulin secretion. When an excess of dietary Carbohydrates is stored it is processed as fat. 
In conclusion for a healthy digestive process you need a healthy gut microbiota and a diverse diet containing nutrients that aid bio availability. To maintain healthy levels of fat within adipose tissue, a diet low in refined carbohydrates is recommended.
 Word Count 1075


[bookmark: _Hlk33710344]References 
[bookmark: _Hlk33704214][bookmark: _Hlk33702125]Adeva-Andany, M. et al. (2016) ‘Carbohydrate and the Regulation of Blood Glucose and Metabolism.’ Bioscience Reports 36. pp.1-12. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5293555/pdf/bsr036e416.pdf (Accessed:24/02/2020) 
Aron-Wisnewsky, J., et al. (2018) ‘Major microbiota dysbiosis in severe obesity: Fate after bariatric surgery’. British Medical Journal 68.  pp70-82. Available at: https://gut.bmj.com/content/gutjnl/68/1/70.full.pdf (Accessed:22/02/2020)
Bender, D.A. (2014) Digestion and absorption: An introduction to nutrition and metabolism. 5th ed. London: Taylor and Francis Group.
Cani, D.P. (2018) ‘Human Gut Microbiome:hopes, threats and promises’. British Medical Journal 67 pp.1716-1725. Available at: https://gut.bmj.com/content/67/9/1716 (Accessed 21/02/2020)
Cummings, J.H. and Stephans, A.M. (2007) 'Carbohydrate terminology and classification.' European Journal of Clinical Nutrition. 61. S5-18. Available at:   https://www.ncbi.nlm.nih.gov/pubmed/17992187 (Accessed 18/02/20).
Dao, M.C. et al. (2016) 'Akkermansia muciniphila and improved metabolic health during a dietary intervention in obesity: relationship with gut microbiome richness and ecology.' British Medical Journal. 65. pp.426-436. Available at: https://gut.bmj.com/content/65/3/426 (Accessed: 22/02/2020)
Depommier, C. et al. (2019) ‘Supplementation with Akkermansia muciniphila in overweight and obese human volunteers: a proof-of-concept exploratory study’ Nature Medical 25. pp1096–1103. Available at: (https://www.nature.com/articles/s41591-019-0495-2) (Accessed: 22/02/20). 



Derrien, M. et al. (2004) ‘Akkermansia muciniphila gen. nov., sp. nov., a human intestinal mucin-degrading bacterium’. International Journal of Systematic and Evolutionary Microbiology. 54.  pp.1469–1476. Available at: https://www.microbiologyresearch.org/docserver/fulltext/ijsem/54/5/1469.pdf?expires=1582325981&id=id&accname=guest&checksum=0777E7C0F3D9A39D0427AEECD5DA7ED3 (Accessed 21/02/20)
Earley. H. et al. (2019) ‘The abundance of Akkermansia muciniphila and its relationship with sulphated colonic mucins in health and ulcerative colitis’ Nature Research 9  p.15683 Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6821857/ (Accessed: 02/02/20)  
Edward, F. (2017) ‘Efficient Absorption of Nutrients: What Is Bioavailability?’ Sleuth Journal. Available at: www.thesleuthjournal.com/absorption-nutrients-bioavailability/  (Accessed: 16/02/20)
Englyst, K and Englyst, H. (2005) ‘Carbohydrate Bioavailability’. British Journal of Nutrition. 99. pp.1-11 Available at:  https://www.cambridge.org/core/services/aop-cambridge-core/content/view/704E923F54BEF7E5AE2B7F10EA712B5E/S0007114505001467a.pdf/carbohydrate_bioavailability.pdf (Accessed 17/02/20). 
Flint, H.J. et al. (2012) 'Microbial Degradation of complex carbohydrates in the gut’ 3.  pp.289-306. Available at: file:///C:/Users/invate/Documents/Science%20of%20Nutrition%202020/carbs%20and%20gut%20bacteria.pdf (Accessed: 21/02/2020) 
Frost, G. et al. (2014) 'The short-chain fatty acid acetate reduces appetite via a central homeostatic mechanism.' Nature 5 pp1-9. Available at: https://www.nature.com/articles/ncomms4611.pdf (Accessed: 22/02/2020) 
Goodman, B.E. (2010) ‘Insights into digestion and absorption of major nutrients in humans’. Advances in Physiology Education 34 pp.44-53. Available at: https://journals.physiology.org/doi/pdf/10.1152/advan.00094.2009 (Accessed:22/02/2020)
Guarner, F and Malagelada, J. (2003) ‘Gut flora in health and disease’ The Lancet 360  Available at: https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(03)12489-0/fulltext (Accessed  20/02/20)
Krajmalnik-Brown, R. et al. (2012) 'Effects of gut microbes on nutrient absorption and energy regulation.' Nutrition Clinical Practice. 27 (2), pp.201-214. Available at: https://onlinelibrary.wiley.com/doi/10.1177/0884533611436116 (Accessed 17/02/20).
Macpherson, A.J. and Ganal-Vonarburg, S.C. (2018) ‘Checkpoint for gut microbes after birth’. Nature 560 pp.436-437. Available at: https://www.nature.com/articles/d41586-018-05861-z (Accessed:10/02/2020) 
O’Hara. A and Shanahan. F. (2006) ‘The gut flora as a forgotten organ’ Embo reports 7 pp.688-691. Available at: https://www.ncbi.nlm.nih.gov/p mc/articles/PMC1500832/ (Accessed 01/02/2020)  
Ramakrishna, B.S. (2013) 'Role of gut microbiota in human nutrition and metabolism' Journal of Gatroenterology and hepatology 23(4). Available at: https://onlinelibrary.wiley.com/doi/full/10.1111/jgh.12294 (Accessed: 18/02/20)
Ríos-Covián, D et al. (2016) ‘Intestinal Short Chain Fatty Acids and their Link with Diet and Human Health.’ Frontiers in microbiology 7 p.185. Available at: https://pdfs.semanticscholar.org/bed1/97f620d44b2102f57ea685288e47c95386c7.pdf (Accessed 19/02/20).
Slavin, J. and Carlson, J. (2014) ‘Carbohydrates’, Advances in Nutrition 5(6). pp.760–761. Available at:  https://academic.oup.com/advances/article/5/6/760/4616690  (Accessed: 20/02/20).
Sturgeon, D. (2018) Introduction to anatomy and physiology for healthcare student. Glasgow:  Bell and Bain Ltd. 
Tucker, L. (2015) ‘An introductory guide to anatomy & physiology’. 5th Edition. London: EMS Publishing Ltd
Valdes, A.M. et al. (2018) ‘Role of Gut Microbiota in Nutrition and Health’, British Medical Journal 361.  Available at: https://www.bmj.com/content/361/bmj.k2179 (Accessed: 02/02/2020) 
Wen, L and Duffy, A. (2017) ‘Factors Influencing the Gut Microbiota, Inflammation, and Type 2 Diabetes’, The Journal of Nutrition. 147, pp.1468–1475. Available at: https://academic.oup.com/jn/article/147/7/1468S/4743654 (Accessed 23/02/20) 
[bookmark: _Hlk33302825]Wong, J. and Jenkins, D. (2007) ‘Carbohydrate Digestibility and Metabolic Effects’. The Journal of Nutrition. 137 pp.2539S–2546S. Available at: https://academic.oup.com/jn/article/137/11/2539S/4664502 (Accessed 19/02/20)
5

