With reference to iron discuss the implication of deficiency and toxicity 
Micronutrients are vital in individuals' diets, ensuring a sufficient intake of vitamins and minerals can help support your immune system and can help to protect the body from infections (Alpert, 2017). Vitamins and minerals also play important roles within the body in regard to metabolic pathways, they play a big part in the transportation of oxygen, cognitive processes and DNA synthesis (Tardy, et al.,2020). Many essential micronutrients cannot be synthesised within the body meaning that you have to get these micronutrients through your diet (Awuchi, et al.,2020), hence why many individuals take supplements. This is important as a deficiency in many vitamins and minerals can lead to issues, for example anaemia which is a deficiency in the mineral iron.  
Iron deficiency is a lack of the mineral iron within the body, over 2 billion people in the world suffer from iron deficiency, there are 2 different types of iron deficiency, the first is absolute and this is where the iron stores are exhausted. The second is functional and this is where the iron stores are normal, but the bone marrow is not receiving a sufficient supply of iron (Lopez, et al., 2016). 
[bookmark: _Int_he72ddqr]A common result of an iron deficiency is anaemia, (IDE) so much so the top cause of anaemia globally is iron-deficiency anaemia (Longo & Camaschella, 2015). Anaemia affects premenopausal women and children in particular, it occurs when individuals iron consumption is insufficient and doesn't meet requirements this leads to the depletion of iron stores in the body (Pasricha, et al., 2021). There are some chronic diseases that have been connected to iron-deficiency anaemia such as kidney disease, cancer and chronic heart failure (Lopez, et al., 2016), hence why it is so important to get diagnosed and receive treatment for it. There are many different side effects that people experience when suffering from IDE, the most common symptoms being dizziness, cold hands and feet, often feeling fatigued and the skin appearing pale (National Heart, Lung, and Blood Institute, 2022). There are a few different ways that individuals can be treated for an iron deficiency and IDE, in many patients' oral iron salts can be used to help with absolute iron deficiency however, many people experience bad side effects from this so it can be limiting (Camaschella, 2015). Camaschella continues to explain that the main treatment used it intravenous iron, this is when they inject a liquid into the body which has iron in it, and this works very rapidly to replenish the iron in the body with just one infusion. 
Many women suffer from IDE, it has been suggested that this could be due to many factors linked to menstruation, for example heavy bleeding and the postpartum period are the main causes of IDE in women (Cappellini, et al., 2022). Similarly to this, the risk of an iron deficiency and IDE increased during pregnancy, this is due to the demand of iron during the pregnancy cycle (Tang & Sholzberg, 2024). 
There are other issues that infants who suffer from an iron deficiency may experience other than anaemia, an example of this is that a lack of iron can lead to neurodevelopmental and cognitive deficits, this is could potentially be irreversible (Subramaniam & Girish, 2015). Types of neurodevelopmental disorders are attention deficit hyperactivity disorder also known as ADHD and autism (Thapar, et al., 2017). In children the most common reasons for an iron deficiency are gastrointestinal losses, a low weight at birth and a poor intake of iron to support the growth of the child (Özdemir, 2015). 

There are issued that can be experienced when individuals have too much iron within the body, the most widely known issue is called haemochromatosis, this is often known as iron overload. Primary iron overload is haemochromatosis, and this is a hereditary disease, it is the reduction of the hormone hepcidin which causes this to occur as this is the iron regulatory hormone (Brissot, et al., 2018). Brisson et al continues to explain that the hepcidin hormone controls ferroprotein and this is the only cellular iron exporter that has been identified within the body. However, there is also secondary iron overload, and this can happen when an individual is administered too much iron into the body through an iron diffusion (Hsu, et al., 2022). There are many disorders that come with hereditary iron overload, these are identified by different factors like iron build up in organs, tissues and even single cells. They can be determined by mutations within genes that are used in the regulation of hepcidin and iron uptake in cells (Piperno, et al., 2020). 
Another important factor in relation to iron overload is that the liver has an important part in iron homeostasis, this could suggest that individuals who suffer from chronic liver disease could have a disrupted iron regulation. It has also been shown that that iron levels are increased in individuals with alcoholic and non-alcoholic liver disease (Milic, et al., 2016). This links to the idea that the synthetic purposes of the liver are reduced when individuals have a chronic liver disease, this includes the production of hepcidin which as explained above has a big role in the metabolism of iron, there for the reduction of hepcidin can result in iron overload especially in individuals with chronic liver diseases (Milic, et al., 2016). 
It is clear to see how important it is to ensure adaquete intake of iron through the diet, especially in women and young children as this can help to prevent many disorders and illness such as iron deficiency anaemia and also help to prevent developing cognitive issues while children grow. On the other hand, it is vital that we don't over consume iron considering the points made above as it can lead to many difficult conditions such as liver disease and haemochromatosis. This explains why it is so important to consume the recommended amounts for all micronutrients within the diet especially iron, this ensures that you have a balanced diet including important nutrients without over consuming. 
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