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Questions:

1. Outline the toxicity values and deficiency manifestation of the following minerals:

I. Potassium

II. Calcium

III. Magnesium

IV. Chloride

V. Iron

Answer.

I. Potassium: Potassium is a mineral found in the foods you eat. It’s also an electrolyte. Electrolytes conduct electrical impulses throughout the body. They assist in a range of essential body functions, including:

·    blood pressure

·     normal water balance

·     muscle contractions

·     nerve impulses

·     digestion

·     heart rhythm

·     pH balance (acidity and alkalinity)

Your body doesn’t produce potassium naturally. So, it’s important to consume the right balance of potassium-rich foods and beverages. Consuming too little potassium can lead to serious health issues. However, taking in too much can cause temporary or long-term health problems. Healthy kidneys maintain normal potassium levels in the body because they remove excess amounts through urine. Certain conditions can cause potassium deficiencies, or hypokalemia. These include:

·     kidney disease

·     overuse of diuretics

·     excessive sweating, diarrhea, and vomiting

·     magnesium deficiency

·     use of antibiotics, such as carbenicillin and penicillin. The symptoms of hypokalemia are different depending on how severe your deficiency is. A temporary decrease in potassium may not cause any symptoms. For example, if you sweat a lot from a hard workout, your potassium levels may normalize after eating a meal or drinking electrolytes before any damage is done. However, severe deficiencies can be life-threatening. Signs of a potassium deficiency include:

·     extreme fatigue

·     muscle spasms, weakness, or cramping

·     irregular heartbeat

·     constipation, nausea, or vomiting

Hypokalemia is usually diagnosed with a blood test. Your doctor may also order an electrocardiogram of your heart and an arterial blood gas test to measure pH levels in your body.

II. Calcium: Besides your teeth, there's no harder structure in your body than your bones. Your bones form the sturdy framework of your body, just like the boards in the walls of your home make up the sturdy framework of your house. But what makes your bones so hard? Well, your bones are hardened by minerals. Minerals are inorganic compounds needed by your body to regulate chemical reactions and maintain structures. There are many different minerals needed for optimum health, but when we're talking about bone strength, calcium is at the top of the list. You get calcium into your body through food sources such as dairy products, legumes, almonds and some dark green vegetables. In this lesson, you will learn more about calcium and what happens when you have too little or too much of this mineral in your body. If you were to look inside your body, you would see that 99% of calcium is found in your bones and teeth. The amount that's left over might be small, but that doesn't mean it's unimportant. Calcium is a mineral needed not only for strengthening bones and teeth, but also for proper muscle contractions, the transmission of nervous system messages, and other important functions dealing with the regulation of heart function and blood clotting. It's hard to believe that your body only requires 1% of the available calcium to carry out all of these important non-bone-related functions. Yet this system works because your body uses your bones as somewhat of a storage locker for calcium. You see, the level of calcium floating around in your blood is very closely monitored by your body. If you're consuming too little calcium or calcium is not making it into your body due to a problem with calcium absorption, your blood calcium level drops, alerting your body to the calcium deficiency. When your body detects this, it allows bone resorption, which is the process of breaking down bone to release minerals. So if the blood needs more calcium, it goes to the bone storage locker and reabsorbs as much as it needs. If this process continues over time, the prolonged deficiency of calcium can lead to the reduced bone mass associated with osteoporosis. We learned that calcium has many functions in your body, so a calcium deficiency will not only affect your bones. For example, we know that calcium helps with your muscles and nervous system function, so it's easy to see that a deficiency would affect these systems and show up as symptoms of muscle cramps, numbness or tingling in the hands and feet, and mental confusion. If these symptoms show up, it's likely a good indication that you should get some more calcium into your body. 

III. Magnesium: Magnesium is a mineral that is naturally found in your body and in the food you consume daily. It is responsible for many processes within your body that includes, but not limited to, protein synthesis, bone formation, blood pressure regulation, nerve function, and electrical conduction in the heart. However, too much magnesium, whether it’s due to over-consumption or under-excretion, can result in serious health issues for the patient. This activity will cover the causes, as well as the early symptomatic presentation of magnesium toxicity. Additionally, it will highlight the importance of diagnosing and treating magnesium toxicity early on and how a strong interprofessional effort is important to prevent fatal complications. While magnesium toxicity is rare in the general population, there is a subset of patients who are at risk of developing this pathology. Magnesium is excreted in the kidneys, and so those with chronic kidney disease are particularly at risk. However, magnesium excretion is only impaired when the creatinine clearance falls below 30 ml/minute. Patients on dialysis can also experience a quick rise in magnesium levels if their treatments are missed. Additionally, the magnesium concentration in cells is much higher than that in plasma. Therefore, patients undergoing cancer treatment, who have high rates of cellular hemolysis, are also at risk. Lastly, women who are being treated for preeclampsia are also at risk for magnesium toxicity due to the high dosage needed to prevent seizures. Identifying the causes of magnesium toxicity, whether it is through over-absorption or under-secretion, is vital to not only identify patients at risk for magnesium toxicity but also to prevent future toxicities. The toxic effects of magnesium are inherently linked to the levels (mEq/liters) found in the serum. As the levels of magnesium rise, different symptoms start to manifest, and the fatality of those symptoms is proportional to the levels of magnesium found. Starting at 5 to 10 mEq/L, patients will begin to develop ECG changes (prolonged PR interval, widened QRS). At 10 mEq/L, there will be a loss of deep tendon reflexes and muscle weakness. At 15 mEq/L, signs of abnormal conductivity surface as SA/AV node block. Additionally, patients begin to experience respiratory paralysis. At 20 mEq/L or higher, the patient is likely to experience cardiac arrest.

IV. Chloride:  Hyperchloremia is an electrolyte imbalance and is indicated by a high level of chloride in the blood. The normal adult value for chloride is 97-107 mEq/L. Chloride is an important electrolyte and works to ensure that your body's metabolism is working correctly. Your kidneys control the levels of chloride in your blood. Therefore, when there is a disturbance in your blood chloride levels, it is often related to your kidneys.  Chloride helps keep the acid and base balance in the body.

Causes of hyperchloremia may include:

·   Loss of body fluids from prolonged vomiting, diarrhea, sweating or high fever (dehydration).

·     High levels of blood sodium.

·     Kidney failure, or kidney disorders

·     Diabetes insipidus or diabetic coma

·     Drugs such as: androgens, corticosteroids, estrogens, and certain diuretics.

Hyperchloremia Symptoms:

·    Many people do not notice any symptoms of hyperchloremia, unless they are experiencing very high or very low levels of chloride in their blood.

·     Dehydration, fluid loss, or high levels of blood sodium may be noted.

·     You may be experiencing other forms of fluid loss, such as diarrhea, or vomiting when suffering from hyperchloremia.

·     You may be a diabetic, and have poor control over your blood sugar levels (they may be very high).

V. Iron: Iron overdose has been one of the leading causes of poisoning deaths in children younger than 6 years. Iron is used in pediatric or prenatal vitamin and mineral supplements and for treatment of anemia. Iron tablets are particularly tempting to young children because they look like candy. Iron overdose in adults is typically a suicide attempt. Iron overload may develop chronically as well, especially in patients requiring multiple transfusions of red blood cells. This condition develops in patients with sickle cell disease, thalassemia, and hematologic malignancies such as myelodysplastic syndromes. In nature, iron is usually found in its oxidized form, iron (III) oxide, which is insoluble. Ferrous iron, iron (II), is soluble and its toxicity varies, largely with the integrity of the gastrointestinal lining. Iron supplements are typically used to treat anemia. Modalities include: diet, parasite control, vitamin A, riboflavin (B2), vitamin C (for absorption), folate(B9), vitamin B12 and multivitamin-multimineral supplements, with or without iron; potentially avoiding the use of iron only supplements. 

Toxic dose: The amount of iron ingested may give a clue to potential toxicity. The therapeutic dose for iron deficiency anemia is 3–6 mg/kg/day. Toxic effects begin to occur at doses above 10–20 mg/kg of elemental iron. Ingestions of more than 50 mg/kg of elemental iron are associated with severe toxicity.

·   A 325-mg tablet of ferrous sulfate heptahydrate has 65 mg (20%) of elemental iron

·   A 325-mg tablet of ferrous gluconate has 39 mg (12%) of elemental iron.

·   A 325-mg tablet of ferrous fumarate has 107.25 mg (33%) of elemental iron

· 200 mg ferrous sulfate, dried, has 65 mg (33%) of elemental iron

In terms of blood values, iron levels above 350–500 μg/dL are considered toxic, and levels over 1000 μg/dL indicate severe iron poisoning.

