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The role of iron and the implications of iron deficiency 
[bookmark: _GoBack]within the body
Wang et al (2020), indicates that iron is an indispensable trace element responsible for essential metabolic processes including; oxygen regulation, DNA synthesis and electron transport. However, Lean and Combet (2017) explain between seventy and ninety percent of iron absorbed mediates the production and regulation of erythrocytes, which are responsible for transporting oxygen around the body to be synthesised into tissues and muscles which is essential to life. This production is mediated through dietary iron containing either haem iron or non-haem iron. Young et al (2018) explain that in a typically omnivorous diet, haem iron whilst only making up 10-15% of intake through diet, contributes 40% or more to total iron absorbed by the body, indicating its importance as a micronutrient in order for the body to undertake vital metabolic processes. Once in the body this haem iron is used primarily in the production and regulation of erythrocytes (red blood cells). Haem is combined with globin to manufacturer haemoglobin (Sturgeon, 2018. Lean and Combet, 2017) (see Figure 1). These haem groups allow attachment to oxygen molecules and the transportation of oxygen throughout the body. This polypeptide is an essential component of erythrocytes, engineered to carry oxygen from the lungs to bodily tissues, whilst additionally transporting carbon dioxide back to the lungs for disposal through exhalation (Sturgeon, 2018). This assignment will discuss the process of iron production, the biological and physiological consequences that occur from an imbalance in iron homeostasis.
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Figure 1: Structure of haemoglobin. (Cleveland Clinic Indian River Hospital, 2019)
[bookmark: _Hlk42427340]Kogho et al (2008), expresses that iron is regulated in a recyclable fashion and holds no passive excretory system to aid in maintaining homeostasis, whilst additionally preventing organ damage. According to Knovich et al (2009) transferrin (TF) an iron binding protein, is responsible for regulating iron distribution throughout the body in order to generate iron homeostasis, whilst storing additional iron in an inert form for release when necessary. Imam and Zhang (2017), explain this is conducted in a systematic process, allocating iron to the bone marrow for erythrocyte manufacturing whilst, transmitting the expended iron used within erythrocyte production (erythropoiesis) to the spleen for recycling. Additionally, excess iron is primarily stored within the liver as ferritin, serving as an iron reserve which correlates with transferrin when insufficient dietary iron is absorbed. Lean and Combet (2017), indicate that 25-30 mg of iron per day is transported around the body, contributing to 24mgs used by the bone marrow to manufacture haemoglobin in erythrocytes. Due to its complex structure and role, erythrocytes live for an average of 120 days before being recycled and disposed of through faeces, skin cells and hair (Lean and Combet, 2017) (See Figure 2). Lean and Combat (2017) suggests that maintaining a balance between the quantity of erythrocytes produced and the disposal of damaged cells is imperative in preventing iron deficiency or toxicity. 
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Figure 2: The Erythrocyte life cycle (Wikimedia, 2017).
[bookmark: _Hlk42420927]Baragan-Ibanez, Sanchez and Penafiel (2016), suggest that iron deficiency anaemia (IDA), is generally found within high risk individuals for example pregnant women, children and vegetarians. According to Finberg et al (2008), this is due to extreme blood loss, inadequate dietary intake or iron malabsorption progressing from an iron deficiency (Camaschella, 2015). This consequently induces the body to use its ferritin iron stores due to the depletion in bioavailability of dietary iron. The primary stage of iron synthesis and erythropoiesis is initiated by a transcription factor that is highly operational within hypoxic cells and are manufactured within the kidneys, this is called Hypoxia-inducible factor (HIF). According to Shah and Xie (2014), When HIF detects a decline within oxygen in the blood stream it transcribes a gene called erythropoietin. Erythropoietin (EPO) is responsible for regulating the production of erythrocytes manufactured and secreted into the blood stream (Shah and Xie, 2014). Once oxygen homeostasis is restored, the hypoxia inducible factor terminates transcribing consequently preventing additional erythrocyte production (Figure 3). However, Miller (2013) indicates when there is a deficiency or depletion within ferritin iron stores, the body acquires recycled erythrocyte iron and dietary iron to meet its demands. Furthermore, the author explains this can interrupt the production in erythropoiesis by producing insufficient quantities of haemoglobin due to the inadequate bioavailability of iron which provokes smaller erythrocytes transporting inadequate concentrations of haemoglobin around the body (DeLoughery, 2014). This low iron level also interferes with HIF production in transcribing for EPO when oxygen levels in the blood are low (See figure 3) (Joharapurkar, et al, 2018). In this scenario, HIF is prevented from termination, as erythrocytes do not contain correct haemoglobin levels to carry adequate oxygen, See Figure 3 (Clark, S, 2008). The production of incompetent erythrocytes into the blood stream, continues, and so do the hypoxic conditions inside the body (Higgins, 2010). According to Cafasso and Nall (2020) this body state can be caused by extreme loss of blood, lung problems or trauma and asthma, and can have serious consequences. Within humans, hypoxia can induce iron deficiency anaemia which generates symptoms of oxygen deprivation, fatigue, pale skin, weakness, cold hands and feet, difficulty breathing, dizziness and reduced immunity (Cafasso and Nall (2020), but can lead to pulmonary difficulties if not treated (Ebner and Haehling, 2019).
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Figure 2: Erythropoietin for regulating the rate of erythropoiesis.
Lesjak, et al (2018), indicates that iron deficiency anaemia is the most prevalent nutritional disorder worldwide, effecting on average 30% of the population. The National Heart, Lung and Blood institute (N/D) explain treatment for this condition is dependent on the severity of the deficiency. If the deficiency is low to moderate either dietary alterations or iron supplements are recommended. However, if the deficiency has reached the severe stage of IDA, red blood cell transfusions will be essential in preventing serious consequences. Simpson, Ross and Malmanche (2017), state that investigations into identifying the stage of IDA and diagnosis, is conducted in evaluating the ferritin levels found within the bloods plasma which will give an insight into the quantity of iron stored within its ferritin storage sites. This knowledge helps to provide appropriate treatments. 
In Conclusion, iron plays multiple important roles within the body and as a result there is a fine homoeostatic balance of iron in the body, with mechanisms to excrete excess iron and absorb dietary iron for physiological processes occurring within the body. Lack of iron has a variety of associated symptoms and deficiencies can have serious detrimental effects, even leading to death if not treated or resolved, with diet playing an important role in providing much of the iron absorbed by the human body, treatment through dietary plans as long as there are no problems with iron uptake and usage, can help to alleviate low iron conditions within the body.
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Erythropoietin mechanism for regulating the rate of erythropoiesis (Figure 18.6)
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