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Introduction
In this essay I will be discussing calcium, its roles, what happens in the case of a calcium deficiency in a person body and what happens if there are levels that are high enough to cause toxicity. 

What is Calcium
Calcium is a mineral that is found in dairy, nuts and fish. It is necessary for building bones and maintaining them. It allows muscles to contract and the heart to pump blood around the body (National Osteoporosis Foundation, 2018). Calcium cannot be produced by the body so we have to rely on getting it from dietary sources. Adults between 18 and 50 require approximately 1000 milligrams of calcium a day to maintain healthy bones and muscle
(Harvard Health Publishing, 2009). In order to absorb all of this calcium vitamin D is needed. You can get this from multiple sources such as salmon, egg yolks and and mushrooms and most importantly, sunlight. Without this mineral calcium would not be absorbed into the body keeping levels low no matter how much is consumed.(Harvard Health Publishing, 2009). When levels are low a disease called hypocalcemia occurs which can cause a myriad of problems. On the other hand too much calcium can cause hypercalcemia which can be just as bad. Calcium is a major component in keeping teeth healthy along side bones (National Osteoporosis Foundation, 2018).

Calcium deficiency (hypocalcemia)
When calcium levels are low a number of problems can occur. The first symptoms of calcium deficiency are muscle aches, fatigue and skin irritation. If left untreated long term the body will start to derive calcium from the bones causing osteopenia which is where the bones loose density (The Nutrition Source, 2020). This then leads to osteoporosis which is a brittleness of the bones. It’s most common among elderly people (The Nutrition Source, 2020). Calcium is key to the conduction of electricity in your body. This means it is used to relay messages in the nerves from the brain to the rest of the body (Stubblefield, 2016). In this case muscle stiffness and spasms will occur from the nerve signals being affected. In some cases pins and needles are felt known as paresthesias (Stubblefield, 2016). This is usually followed by changes in mood like anxiety, depression or irritability. Low levels of calcium for longer periods of time can lead to memory issues and even Parkinsonism (Stubblefield, 2016). In a placebo controlled study, calcium supplementation of around 1200mg/ day reduces premenstrual problems such as depression, fatigue and pain significantly. Another study showed that babies born to diabetic mothers are more likely to have hypocalcemia (Shobeiri, 2017).  

The most common cause of hypocalcemia is hypoparathyroidism. This occurs when the thyroid gland excretes less than normal amounts of the parathyroid hormone (PTH) (Stubblefield, 2016). With less PTH comes less calcium absorption. This can be inherited, it can be caused by the surgical removal of the thyroid gland or having cancer in that area. There are many other things that can be a factor in causing Hypocalcemia. Low levels of vitamin D, magnesium and phosphate can all effect calcium absorption. Diarrhoea, constipation and other problems in the intestine can cause problems with absorption (The Nutrition Source, 2020).                

 Calcium Toxicity (hypercalcemia)
Calcium can be bad for the body in large amounts. Precursors to calcium toxicity include constipation, gas and bloating. Then there is the long term risk of developing kidney stones and in rare cases calcium can deposit in your blood causing a condition called hypercalcemia
(Mayo Clinic, 2020). Although hypercalcemia is usually attributed to over active thyroid glands (which are responsible for hormones which control you digestion and metabolism). Normally if there is not enough Calcium in your blood stream your thyroid releases a hormone which triggers bones to release calcium and the digestive tract to absorb more calcium (Mayo Clinic, 2020).  In the case of an over active thyroid gland, too much of this hormone is released and too much calcium is absorbed into the blood stream. It is also attributed to too much consumption. Taking too many calcium and vitamin D supplements can also cause calcium toxicity (Mayo Clinic, 2020). Excessive amounts of calcium can cause a myriad of problems. In the kidney more work is needed to filter it. This will show by excessive thirst and frequent urination. With too much calcium in the urine Crystals will start to form. These tiny crystals start to bind and over time form kidney stones. These can be extremely to pass and sometimes require surgery. In severe cases too much calcium can damage your kidney and limit their ability to cleanse the blood, resulting in kidney failure eventually (Harvard Health Publishing, 2009). In the digestive system too much calcium can cause nausea and constipation. The effects on the brain will result in confusion, fatigue, lethargy and can even result in depression. In extreme circumstances it can lead to dementia and even a coma (Mayo Clinic, 2020). High levels of calcium can effect the nerve impulses that cause your heart to beat. Severe hypercalcemia can cause heart palpitations and Cardiac arrhythmia. In most cases, hypercalcemia is caused because excessive amounts of calcium was leached from the bones. This weakens them and puts you at a higher risk of breakage (National Osteoporosis Foundation, 2018). This means Osteoporosis can be a potential risk of having too much calcium in your blood stream as well as too little (National Osteoporosis Foundation, 2018). 

Conclusion
Calcium is a required mineral to sustain life, but if levels get too low or too high problems start to occur. If there is too little calcium in the blood stream your body will start to leach it from your bones to keep levels up, thus weakening them. If levels are too high, its most common that it’s because too much has been absorbed from your bones already, thus weakening them. There are numerous other problems that can occur but much of them are the same for levels too high or too low. So an equilibrium must be reached. This is why there is a recommended daily intake of 1000mg, giving the body the best chance to keep calcium at a safe and healthy level(National Osteoporosis Foundation, 2018).
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