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This essay will discuss the deficiency and toxicity of Vitamin C, also known as Ascorbic acid. A deficiency in this vitamin leads to a disease known as Scurvy; this condition has been well documented through history. This condition is primarily associated with long-term sea travellers in the 16th, 17th and 18th centuries. The common symptoms include the following: bleeding gums, swollen & painful legs, bruising, skin haemorrhages and lethargy and can lead to death (Schlueter and Johnstown, 2011). Although scurvy was first identified by Hippocrates, it was primarily evidential through the middle ages with sea travellers. James Lind, a surgeon working with the Royal Navy, conducted several tests to evaluate the treatment of scurvy. As a result, he suggested that ships should store ample supplies of oranges and limes, this advice was not taken. Furthermore, this research was extended by Gilbert Blane who advised on fruit in particular oranges, lemons, and limes. As a result, lemon juice was brought onto ship (HMS Suffolk) from this no sailors contracted scurvy (Davies, Austin, and Partridge, 1991). The current treatment of severe scurvy within a hospital setting is oral supplementation and 500mg of vitamin C is typically given in milder cases (Lykkesfeldt et al., 2014). 
Although clinical vitamin and mineral deficiency is rare in Western Countries due to ample food sources, evidence shows that many are consuming nutrient-poor diets therefore lacking in essential micro-nutrients, including Vitamin C (Kaidar-Person et al., 2008). It has even been recognised in Wales where a young home-schooled boy had a diagnosis of scurvy as late as 2016 (Morris, 2016).
The recommended value of Vitamin C for an adult per day is 40mg. (Public Health England, 2016). Vitamin C is found in a variety of fruit and vegetables such as citrus fruit, broccoli, tomatoes, and leafy green vegetables and it can also be supplemented into the diet (Chambial et al., 2013).
Vitamin C is an essential micro-nutrient that cannot be synthesized by humans due to a loss of a key enzyme in the biosynthetic pathway; thus, it is an essential dietary component (Carr and Maggini, 2017). There is no specific organ for storage of Vitamin C as it is a water-soluble vitamin and therefore it is excreted through urine (Bender, 2014). The norm of 80% of absorbed Vitamin C should be excreted within 3-5 hours; lower levels of this suggests a vitamin deficiency (Gallizzi et al., 2020). Caritá et al (2020) described that Vitamin C is a hydrophilic molecule which is composed of six carbons. It is absorbed by the epithelial cells of the small intestine and therefore diffuses into surrounding capillaries and then the circulatory system where it is distributed in the body (Chambial et al., 2013).
Vitamin C has several roles in aiding human health including the following: in enzyme activation, oxidative stress reduction and immune function (Lykkesfeldt, Michels and Frei, 2014). It has antioxidant functions; antioxidants are defined as substances which can act against reactive oxygen species and free radicals (Hickson et al., 2018). Vitamin C co-works within a unit of bio-synthetic and gene regulatory enzymes (Carr and Maggini, 2017). It has a role in reducing unstable species of oxygen, nitrogen, and sulphur radicals. It can assist in regenerating other antioxidants in the body for example Vitamin E (another antioxidant) (Hickson et al., 2018; Caritá et al., 2020). 
Vitamin C also aids in the absorption of Iron, Calcium and Folic Acid (Hickson et al., 2018; Carita et al., 2020). It also has close links to iron metabolism as it enhances iron absorption from food by converting ferric iron to ferrous iron in order to facilitate absorption (Lean and Comber, 2017). As vitamin C increases non heme iron absorption within the small intestine, it also reduces dietary iron therefore allowing the efficient transport across the intestinal epithelium (Lykkesfeldt, Michels and Frei, 2014). 
It also aids in boosting both the innate (non-specific) and acquired (specific) functions of the immune system (Carr and Maggini, 2017). During winter months in particular many people take over the counter Vitamin C medication; commonly these are high doses of Vitamin C (ascorbic acid). Being a water-soluble antioxidant, it gives the immune system an increase in T-Lymphocyte activity. In addition, the impact on the immune system is also presented through protection against oxidative stress generated during infection (Bucher and White, 2016)
Vitamin C is required in the maintenance of collagen, the main structural protein found in the skin and connective tissues (Hickson et al, 2018). High levels of Vitamin C can be found within healthy skin thereby supporting stimulating collagen synthesis and assisting in antioxidant protection against UV-induced photodamage. Vitamin C acts as a co-factor for the proline and lysein (both amino acids, although lysein cannot be made in the body, proline can be made in the body) which stabilise the collagen molecule structure. This assists in promoting collagen gene expression. The fibroblasts (form of biological cell) are triggered by chemical surrounding them which triggers fibroblast DNA to express a gene for collagen. In addition, Vitamin C is used for reducing oxidative damage to skin when used with Vitamin E (Pullar et al., 2017).
[bookmark: _Hlk39322360]Lykkesfeldt, Michels and Frei (2014) discuss the several factors which can lead to an increased risk of a Vitamin C deficiency, these being: a limited diet, smoking, pregnancy, low socio economic status, young or elderly age and clinical conditions including metabolic syndrome, hypertension and diabetes. An advancement in Scurvy can lead to intense pain in the bones and this can be due to adaptations in bone mineralisation as a result of abnormal collage synthesis (Bender, 2014). Toxicity from Vitamin C comes from very high doses and can lead to intestinal irritation, chronic ingestion and possibly lead to kidney stones (Lean and Comber, 2017). 
In conclusion, it is evident that Vitamin C has ample benefits for physical health and demonstrates the importance of a balanced diet including fruit and vegetables. With current society an increase in obesity and unhealthy diets is prominent, therefore it is clear the inclusion of fruit and vegetables is essential. 
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