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Describe the hormonal and enzyme regulation of the digestion process.
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Describe the digestive process with particular reference to gut flora and
bioavailability.

By 27t March 2020

Describe the mechanisms of cell signalling.
or

Describe the processes of gene expression.
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Describe the roles and importance of vitamins or minerals during energy catabolism.
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With reference to a specific vitamin or mineral discuss the implications of deficiency
and toxicity.
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Implications of Deficiency and Toxicity of Iron Within the Human Body

Iron is a vital part of the human diet as it is needed and used in many metabolic processes
such as oxygen transport, DNA synthesis and electron transport (Abbaspour, Hurrell and
Kelishadi 2014). There are two forms of dietary iron; organic haem iron and inorganic non-
haem iron (Lean and Combet 2017). Organic haem iron must be hydrolysed in order for it to
be able to be absorbed by the body and can be gained by consuming foods of animal origin,
however, inorganic haem iron must be solubilized as well as hydrolysed before it can be
absorbed and can be gained from consuming plant foods (Lean and Combet 2017). The
absorption of iron is affected by what is ingested alongside the iron, for example, substances
such as vitamin C, citric acid and fructose promote the rate of iron absorption whereas
substances such as calcium, phosphates and zinc inhibit the rate of absorption (Lean and
Combet 2017). With the absorption being affected by various other minerals and vitamins
and the important role that iron plays within the body and multiple metabolic processes, it is
key to maintaining a healthy balance of iron levels within the body (Abbaspour, Hurrell and
Kelishadi 2014). The recommended amount of iron a male aged 19-50 years old should
intake a day is 8 mg and 18 mg for women with it increased to 27 mg if the woman is
pregnant (NIH 2020).

Iron deficiency is a reduction of iron stores and an important problem as it can cause health
risks such as anaemia and is suggested to be connected to the development of cardiovascular
disease, cancer and inflammatory bowel disease (Lapice, Masulli and Vaccaro 2013) (Lopez
at al 2016). Iron is used in the production of haemoglobin, therefore, with a low iron count
people would also have a low haemoglobin count which in turn would cause someone to
suffer from Anaemia (Foucher and Pillon 2019). It is suspected that around a third of the
world’s population suffer from some level of anaemia with pregnant women and women
experiencing menstrual blood loss being at a higher risk than anybody else (Lopez et al
2016). Situations that cause anaemia tend to be poverty, malnutrition, famine and blood loss,
people on a vegan or vegetarian diet need to pay extra attention to their iron intake as it is
harder for them to get iron in to their diet due to not being able to eat red meat (Camaschella
2015). It is important to avoid developing anaemia as it can cause life affecting symptoms,
for example, people suffering from anaemia would be expected to experience; dizziness, a
lack of energy, become fatigued easily and a fast heartbeat which could lead to heart issues
(Foucher and Pillon 2019).

There are a couple of treatments available for iron deficiency depending on the person’s
circumstances (Camaschella 2015). The easiest way of treating iron deficiency is through oral
supplementation of iron tablets as this has been shown to be inexpensive and effective
(Camaschella 2015). People given this course of treatment would usually be expected to take
the iron tablets for around 6 months and it is suggested to drink orange juice in order to help
the absorption as it is high in vitamin C (NHS 2018). The other treatment that a person could
focus on would be to change their diet in order to aid the absorption of iron, they could do
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this by; eating more leafy vegetables, cereals with fortified iron, meat and pulses whilst also
consuming less tea, coffee and dairy (NHS 2018).

As mentioned previously, iron is an essential mineral for many bodily functions, however, in
high volumes it can become toxic (Brewer 2009). Excessive amounts of iron can aid in the
production of oxidant free radicals which could damage cells and organisms in the body as
they can inhibit oxidation (Brewer 2010). Neurons in the brain are delicate and react to
degeneration linked to increased oxidant free radicals that can build up over time, the ability
for the neurons to survive are dependant on their ability to deal with increased oxidative load
(Nufiez et al 2012). The damage to the body and brain from the excessive iron levels has been
suggested to be involved within the development of Alzheimer’s, other neurodegenerative
diseases, arteriosclerosis and diabetes (Brewer 2009).

A possible treatment for iron toxicity would be phlebotomy therapy which is the removal of
blood from the body through bloodletting or venesection (Kim and Oh 2016). Phlebotomy
therapy is not available to everyone however because a person may have secondary
conditions which could be worsened by this, these people are recommended to undergo
chelation therapy instead (Britton, Leicester and Bacon 2002). Chelation therapy is when a
person is injected with ethylenediaminetetraacetic acid where it is sent into the blood stream
to combat the iron levels within the blood, this therapy is controversial however and could
possibly be dangerous to the subject’s health (Flora, Mittal and Mehta 2008) (Poggiali et al
2012).

The importance of iron within the body is widely known but the implications of deficiency
and toxicity are less so (Abbaspour, Hurrell and Kelishadi 2014). As mentioned previously,
there are many implications due to deficiency of iron such as; anaemia, cardiovascular
disease and inflammatory bowel disease (Lapice, Masulli and Vaccaro 2013) (Lopez at al
2016). There are also many implications due to the toxicity of iron, for example; the
production of oxidant free radicals that can lead to damage to the body and brain which could
develop Alzheimer’s, other neurodegenerative diseases, arteriosclerosis and diabetes (Brewer
2009). It is therefore extremely important for people to maintain a healthy level of iron within
their body (being 8 mg a day for men aged 19-50 years old and 18 mg for women with it
increased to 27 mg if the woman is pregnant) in order for people to live a life with a reduced
risk of diseases and complications (NIH 2020).

(986 Words)
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