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WHAT ARE ELECTROLYTES? 

Electrolyte is a medical / scientific term for salts, specifically ions. 
The term electrolyte means that this ion is electrically - charged and moves to either a negative [cathode] or positive [anode] electrode - 

Ions that move to the cathode [cations] are positively charged 

Ions that move to the anode [anions] are negatively charged 

Your body fluids - blood, plasma, interstitial fluid [fluid between cells] - are like seawater and have a high concentration of sodium chloride [salt, or NaCl].

The electrolytes in sodium chloride are -
Sodium ion (Na+) - cation 

Chloride ion (Cl-) - anion 
THE MAJOR ELECTROLYTES ARE AS FOLLOWS - 

Sodium [Na+]
Potassium [K+] 

Chloride [Cl-] 

Calcium [Ca2+] 

Magnesium [Mg2+] 

Bicarbonate [HCO3-]

Phosphate [PO42-]

Sulphate [SO42-] 

Nerves, the heart, and muscles use electrolytes in your cells to maintain voltages across their cell membranes and to carry electrical impulses [nerve impulses, muscle contractions both needed by fighters] across themselves and to other cells. 
The kidneys work to keep the electrolyte concentrations in your blood constant despite changes in your body. 
As you train heavily, you lose electrolytes in your sweat, particularly sodium and potassium. 
These electrolytes must be replaced to keep the electrolyte concentrations of your body fluids constant. 
When infants and children vomit and have diarrhoea they lose electrolytes it is vital these electrolytes and the fluid be replaced to prevent dehydration and seizures. 
Drinks such as Pedialyte have sodium and potassium in them - paediatricians do not advise giving sports drinks to a sick child! 
There are far too high sugar concentrations in sports drinks unlike Pedialyte and high sugar is not a correct treatment. 

HOW SWEAT WORKS  

What is sweat and why do we make it? 

Perspiration is your body's way of cooling itself - makes no difference if that extra heat comes from hardworking muscles or from over stimulated nerves. 
THE SWEAT GLAND
The average person has 2. 6 million sweat glands in their skin! 
Sweat glands are distributed over the entire body - except for the lips, nipples and external genital organs. The sweat gland is in the layer of skin called the dermis along with other equipment such as nerve endings hair follicles. The sweat gland is a long, coiled, hollow tube of cells.                           The coiled part in the dermis is where sweat is produced, and the long portion is a duct that connects the gland to the opening or pore on the skins’ outer surface.                                                  Nerve cells from the sympathetic nervous system connect to the sweat glands. 
There are two types of sweat glands - 
Eccrine - the most numerous types found all over the body particularly on the palms of the hands soles of the feet and forehead. 

Apocrine - mostly confined to the armpits [axilla] and the anal - genital area they usually end in hair follicles rather than pores. 

The two glands differ in size the age that they become active and the composition of the sweat that they make. Compared to apocrine glands eccrine glands are smaller are active from birth [Apocrine glands become active only at puberty] produce a sweat that is free of proteins and fatty acids. 
HOW SWEAT IS MADE,
We are sweating constantly even though we may not notice it. 
Sweating is your body's major way of getting rid of excess body heat that is produced by your metabolism or working muscles. 
The amount of sweat produced depends upon our states of emotion and physical activity. 
Sweat can be made in response to nerve stimulation hot air temperature and / or working out.  How sweat is made in an eccrine sweat gland. 
When the sweat gland is stimulated, the cells secrete a fluid [primary secretion] that is similar to plasma - it is mostly water, and it has high concentrations of sodium and chloride, and a low concentration of potassium, without the proteins and fatty acids that are normally found in plasma. 
The source of this fluid is the spaces between the cells [interstitial spaces] that get the fluid from the blood vessels [capillaries] in the dermis. 
This fluid travels from the coiled portion up through the straight duct.                                        

What happens in the straight duct depends upon the rate of sweat production or flow -
Low sweat production [rest, cool temperature] - Cells in the straight duct reabsorb most of the sodium and chlorine from the fluid. 
This happens because there is enough time for reabsorption. 
The water is reabsorbed osmotically so not much sweat reaches the outside.

Also the make up of this sweat is significantly different from the primary secretion. 
There is not as much sodium and chloride, and there is more potassium. 

HIGH SWEAT PRODUCTION 
Training in a hot temperature the cells in the straight portion do not have enough time to reabsorb all of sodium and chloride from the primary secretion so a lot of sweat makes it to the surface of the skin and the composition is close to the primary secretion. 
The sodium and chloride concentrations are about half as much and potassium is about 20% higher. 

SWEAT IS PRODUCED IN APOCRINE SWEAT GLANDS IN THE SAME WAY
The sweat from apocrine glands also contains proteins and fatty acids that make it thicker and give it a milkier or yellowish colour. 
This is why underarm stains in clothing appear yellowish. 
Sweat itself has no odour but when bacteria on the skin and hair metabolise the proteins and fatty acids, they produce an unpleasant odour. 
This is why deodorants and anti-perspirants are applied to the underarms instead of the whole body. 

The maximum volume of sweat that a person who is not adapted to a hot climate can produce is about one litre per hour. 
Remarkably if you move to a hot climate or the tropics your ability to produce sweat will increase to about two to three litres per hour within about six weeks! 
This appears to be the maximum amount that you can produce. 

COOLING DOWN -
When sweat evaporates from the surface of your skin it removes excess heat and cools you. 
This is due to a principle in physics - to convert water from a liquid to a vapour it takes a certain amount of heat called the heat of vaporisation. 
This heat energy increases the speed of the water molecules so that they can escape into the air. Usually all of the sweat does not evaporate but rather runs off your skin so not all heat energy produced by the body is lost through sweat. 
Some is directly radiated from the skin to the air and some is lost through respiratory surfaces of the lungs. 

A major factor that influences the rate of evaporation is the virtual humidity of the air around you. 
If the air is humid then it already has water vapour in it probably near saturation and cannot take any more. 
So sweat does not evaporate and cool your body as efficiently as when the air is dry. 

Then when the water in the sweat evaporates it leaves the salts [sodium, chloride and potassium] behind on your skin which is why your skin if you lick it tastes salty. 
The loss of excessive amounts of salt and water from your body can quickly dehydrate you and can lead to circulatory problems, kidney failure and heat stroke. 

So it is vital that you to drink plenty of fluids when you train or are outside in high temperatures. 

NERVOUS OR SCARED -
Sweating responds to the state of you emotionally so when you are nervous, anxious or scared, there is an increase in sympathetic nerve activity in your body as well as an increase in epinephrine secretion from your adrenal gland. 
These substances act on your sweat glands mainly on those on the palms of your hand and your armpits to make sweat so you feel a cold sweat. 
The galvanic skin response is the response used in a lie detector - this is on the basis of the changes to the increased sympathetic nerve activity in the skin in its electrical resistance. 
EXCESSIVE SWEATING
Excessive sweating - usually on the palms of the hand or the armpits - that is not caused by emotional or physical activity is called diaphoresis or hyperhidrosis. 
The condition may be due to the following -
Hormonal imbalances [e.g. menopause in women]
Overactive thyroid gland [the thyroid hormone increases body metabolism and heat production] certain foods and medications [coffee with its high amounts of caffeine] over activity of the sympathetic nervous system this condition can be treated by medications and surgical procedures. 
WATER

For water to be healthy for us it should have a hardness factor of 170 mg / L and a total dissolved solids [TDS] of 300 or greater, softer waters are related to larger incidences of heart disease and cancer. 
Most bottled waters have far less than 300 TDS, and some even say that their water is demineralised.   
Brands that have adequate total dissolved solids include Evian, Vittel, Volvic, Fiji and Trinity.  Look for the TDS on the label if the water is too soft, add a pinch of organic Celtic Sea Salt [the gray, moist stuff that sticks to the sides of the container – [do NOT use white refined table salt as it is awful for you] or a pinch of Pascalite clay to each litre of water you drink.  
This will not change the taste but will increase the hardness and the total dissolved solids adequately, and will for most reduce the need to use the JOHN as you will actually be absorbing the water into your cells.  
Water that is hard enough is an excellent source of minerals that is in a form that is readily usable by our bodies. 
If you use a lot of salt on your food, use Pascalite clay instead.  
SALT OR SODIUM CHLORIDE

it is important to remember that salt is actually useful to our bodies in many ways.                            It helps maintain electrolyte balance, helps with the absorption of food in the intestines, acts as an antihistamine, acts to clear the lungs of mucus, helps lower the acidity of the cells, and helps regulate blood sugar among other things. It is the quality of the salt that determines whether or not it is healthy. The refined white table salt that is seen everywhere does cause health problems, and should be avoided at all costs WHY?

 In the refining and bleaching process all of the healthful minerals that were in the salt have been removed to leave only sodium chloride.  
They use anti - caking agents that are aluminium - based, adding to your heavy metal toxic load.  Aluminium has been connected with Alzheimer’s disease.                                                                    Sodium silico - aluminate and sodium acetate can also be added, and have been linked with kidney problems.

The sodium acetate increases blood pressure and water retention.  
Sodium chloride is in most cases used in packaged foods - try to eat fresh so you can control the amount of refined salt you are consuming. 
Use sea salt that has been air dried.  
There is far more magnesium and calcium in this salt as well as many other trace minerals, and the amount of sodium and chloride is less than in refined table salt.  
This salt will be moist and is usually gray or pink in colour.  
So do not put this moist salt in a grinder with metal parts, as the grinder will rust!  
Keep it in glass and use a small spoon, or find a ceramic grinder. 
Celtic, French or New Zealand unprocessed sea salt are the best sources.  
Adding a pinch of organic unprocessed sea salt to each litre of water you drink can provide minerals in a form that is easy to assimilate and can help maintain electrolyte levels.

Especially if you become dizzy when getting up.

ESSENTIAL FATTY ACIDS

There are two essential fatty acids that you need as they cannot be produced by your body.

Alpha - linolenic acid is an Omega 3 fatty acid and linoleic acid is an Omega 6 fatty acid. 
They are the precursor to prostaglandins thromboxanes, eicosanoids and leukotrienes that your body needs.

Omega 6 fatty acids are found in most nuts, seeds and grains and their oils, and in meats that have been fed grain rather than grass. 
Most use too much Omega 6 relative to Omega 3 - a ratio of about 20 to 1 when the ratio for health is about 4 to 1. 
Too much of anything can harm you with too much Omega 6 it can interfere with the ability to process Omega 3 as well as increase inflammation, blood clotting and blood pressure.

It is important that you use more Omega 3s. 
Omegas 3s are vital for brain and nerve development in children, brain and nerve maintenance in fighters and have anti-inflammatory properties. 

Good sources of Omega 3s are organic ground flax seeds, organic chia seeds, walnuts, and unrefined flax oil - keep the flax oil in the fridge as it is very unstable it usually comes in a dark bottle.

Grass fed meats has higher levels of Omega 3s than grain fed.  
Fatty fish like salmon, herring, mackerel, anchovies, sable fish, oysters, prawns, eel, roe and           cod - liver oil are good sources of DHA and EPA.

WATER 
You can calculate the amount of water you need daily - weight in kilograms X 0. 033 = litres per day - bodyweight in pounds divide by two. That will tell you how many ounces of water you need a day to keep your cells functioning. 
Juice, soft drinks, alcohol and caffeinated drinks do not count as they dehydrate you.

If your piss is clear to very pale yellow you are well hydrated.  
If you taste plastic you are drinking it the chemicals in the plastic can leach into the water.  
A bottle that does not leach should have a recycling symbol - No. 2 HDPE [high density polyethylene] a No 4 LDPE low density polyethylene or a No 5 PP polypropylene is fine.  
Drinks in plastic bottles from shops are normally No 1 for one time only.

Colourful hard plastic lexan bottles made from polycarbonate plastics and identified by the No 7 recycling symbol can leach BPA. [Bisphenol A] is a xenoestrogen that messes with your endocrine system it disturbs the hormonal messaging in our bodies.

Synthetic chemical endocrine disruptors are particularly devastating to babies and young children.  Nalgene, the company that manufactures the lexan bottles also makes No 2 HDPE bottles in the same sizes and shapes, so we do have a viable alternative. 
Check the recycling numbers on all your plastic food containers as well and move to storing all food in glass or ceramic. Keep the plastic water bottles out of direct sunlight.

It is the fluids of the body that transport everything via the blood, lymph, cerebrospinal fluid, saliva, urine, synovial fluid, extracellular fluid, tears, and milk in lactating females.

Our organs can be considered as water balloons sloshing around in the sea of water that is our abdominal cavity.  
Water is the major ingredient in ALL the fluids necessary for our survival.  
Water also conducts electricity to the heart. 

75% of our bodies are made up of water, and 85% of our brains are made up of water as we age we dry out.  
Our bodies have very intricate methods of preserving and prioritising water when you do not drink enough.

Top priority is the blood and the body does what it can to maintain a proper viscosity and composition of blood elements.                                                                                                                       So if you get dehydrated water will be taken from areas that are less important for survival, such as the joints!! And L 5 the lumbar disks predominantly. 

The disks use their water volume as hydraulic support for weight of the upper body.  
Less hydrated disks are more prone to flatten or degenerate, causing the ligaments that interconnects the vertebrae to slacken, resulting in instability and low-back pain.                                     
If you do not have enough water for blood volume, some capillary beds [tiniest blood vessels] may close so that the blood does not have to go as far.                                                                                     Closed capillaries cause resistance in the arterial system so more pressure is needed to pump the blood throughout the body.  
Training reduces blood pressure by keeping capillary beds open.  
In some cases of heart trouble water can be increased gradually to allow the body to slowly reduce its drive for sodium retention, and increase its ability to produce urine. 
-----------------------------------------------------------------------------------------------------------------------

The predominant positively charged electrolytes in the body are sodium potassium, calcium, and magnesium
While negatively charged electrolytes include chloride, phosphates, and bicarbonate.
EACH OF THEM Centrum TABLETS - contains

POSITIVELY CHARGED ELECTROLYTES
CHLORIDE AS POTASSIUM CHLORIDE                     36. 3 mg
POTASSIUM AS CHLORIDE                                            40 mg
CALCIUM AS PHOSPHATE                                             162 mg
MAGNESIUM AS OXIDE                                                   100 mg
NEGATIVELY CHARGED ELECTROLYTES
CHLORIDE AS POTASSIUM CHLORIDE                                36. 3 mg 
PHOSPHOUS AS PHOSPHATE CALCIUM PHOSPHATE    125 mg
BICARBONATE                                                                               ???
-------------------------------------------------------------------------------------------------------------------

DEFINITION

Electrolytes are positively or negatively charged particles that readily dissolve in water. 
The predominant positively charged electrolytes in the body are sodium, potassium, calcium, and magnesium, while negatively charged electrolytes include chloride, phosphates, and bicarbonate.

DESCRIPTION

Salts are chemical compounds composed of atoms that carry electrical charges. 
Dissolved in water, the components in a salt exist as ions. 
COLLECTIVELY THESE IONS ARE CALLED ELECTROLYTES
Electrolytes are dissolved in different compartments of body water including - the serum portion of the blood, inside the cells (intracellular), and out-side the cells [extracellular] extra = outside. 
The concentration of these electrolytes varies considerably from one area to the other.                       There is a narrow concentration limit of these electrolytes that the body must maintain within each of these compartments. 
The body transfers electrolytes intracellularly and extracellularly as required to maintain electrolyte balance. 
Electrolyte concentrations of extracellular fluid can be measured in a blood sample.

FUNCTION

The kidney filters electrolytes in blood and maintains a balance by excreting the proper amount in the urine. 
An electrolyte's concentration in a solution of dissolved salts can be measured as the amount in milliequivalents [mEq] per volume of solution [i.e. per litre]. 
Electrolytes have many functions and roles in the body. 
The concentration of electrolytes must be maintained within a narrow range within the blood, otherwise detrimental physiological effects may occur. 
SODIUM BALANCE
HYPONATREMIA [HYPO = LOW]
The most common electrolyte disorder is hyponatremia; it occurs in almost 1% of all people hospital admissions. 
Hyponatremia is a condition characterised by low sodium in the blood, below 136 mEq per litre of blood. 
In hyponatremia, the sodium concentration has been overdiluted by an excess of water or a loss of sodium in the body. 
Hyponatremia may result from intravenous administration of water to hospitalised people or can also occur with small amounts of water consumption in those who have impaired kidney function 
and several other conditions such as liver cirrhosis, heart failure, under active adrenal glands as with Addison's disease, and various ANTIDIURETIC HORMONE disorders. 
Over 50% of hospitalised people with AIDS have been reported to suffer from hyponatremia. Lethargy and confusion are typically the first signs of hyponatremia. 
Muscle twitching and seizures may occur as hyponatremia progresses with risk of stupor, coma, and death in the most severe cases. 
Due to the effects on the central nervous system, mortality risk is considerably greater in acute hyponatremia than in chronic hyponatremia. 
Other factors that reduce survival are the presence of debilitating illnesses such as alcoholism, hepatic cirrhosis heart failure, or malignancy. 
HYPERNATREMIA [HYPER = More]
 Hypernatremia is a condition characterised by a high concentration of sodium in the blood, above 145 mEq per litre of blood. 
There is too little water compared to the amount of sodium in the blood, often resulting from a low intake of water. 
Profuse sweating, VOMITING,   fever, diarrhoea or abnormal kidney function may result in hypernatremia. 
With age, there is a decreased thirst sensation; therefore, hypernatremia is more common in the elderly!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
Aging reduces the kidney's ability to concentrate urine; therefore, taking diuretics may further exacerbate hypernatremia. 
Hypernatremia is very serious, particularly in the elderly.
Almost half of individuals hospitalised for this condition will die, although it is often secondary to other illnesses.

MAJOR CAUSES OF HIGH SODIUM LEVELS INCLUDE

Limited water access, particularly when combined with any other cause excess water loss due to profuse sweating, vomiting, fever, diarrhoea disorders of other electrolytes head trauma or neurosurgery  involving the pituitary gland use of drugs including lithium, diuretics, demeclocycline 

Diabetes insipidus sickle cell disease.              
As with hyponatremia, the major symptoms of hypernatremia result from brain dysfunction. 
Severe hypernatremia can lead to confusion, muscle twitching, seizures, coma, and death. 
The effects on central nervous system hyperosmolality and the seriousness of the under-lying illness lead to greater mortality in acute hypernatremia compared to chronic hypernatremia.
CALCIUM BALANCE
HYPOCALCEMIA [HYPO = low]

A low calcium blood level is referred to as hypocalcaemia. 
Calcium is measured in extracellular fluid in two forms total calcium concentration and ionized calcium concentration. 
About 50% of the total calcium concentration in the plasma exists in ionized form, which is the form that has biological activity at cell membranes. 
The remainder is either bound to the plasma proteins [about 40%] or complexed in the non-ionized form [about 10%] with anions such as phosphate. 
In hypocalcaemia the total calcium concentration falls below 2. 4 mEq/ l in the extracellular fluid HYPOCALCAEMIA  
HYPOCALCEMIA CAN RESULT from a number of problems. 
The most common reason is an inability to mobilise calcium from the bones or a chronic loss of calcium in the urine.

OTHER CAUSES OF HYPOCALCEMIA INCLUDE

Low blood albumin concentration 

HYPOPARATHYROIDISM 

VITIMIN D DEFICIENCY

RENAL FAILURE

MAGNESIUM DEPLETION 

ACUTE PANCREATITIS

HYPOPRTEINEMIA 

SEPTIC SHOCK 

HYPERPHOSPHATEMIA 

Drugs such as those used to treat hypocalcaemia; anti-convulsants excessive secretion of calcitonin. 

An abnormally low blood calcium concentration may not produce any symptoms. 
But over time the lack of calcium in the blood can affect brain function causing neurologic symptoms such as memory loss, depression, confusion, delirium, and hallucinations. 
Once calcium levels return to normal, these symptoms are reversible. 
Very severe cases of hypocalcaemia can lead to seizures, tetany, and muscle spasms in the throat, affecting breathing. 
The condition is usually first discovered during routine blood tests because often there are no symptoms evident.

HYPERCALCAEMIA

A high calcium blood level is referred to as hypocalcaemia. 
The blood calcium concentration rises above 10. 5 mg per decilitre of blood. 
Increased gastrointestinal tract absorption or increased intake of calcium may lead to hypocalcaemia. 
Persons that consume large amounts of calcium or who take calcium containing antacids can develop hypocalcaemia. 
Absorption of calcium can be increased in the gastrointestinal tract with an overdose of vitamin D. The condition is usually first discovered during routine blood tests because hypocalcaemia often does not have any symptoms at all.

If symptoms occur usually the earliest are - 

CONSTIPATION 

LOSS OF APPETITE 

NAUSEA AND VOMITING 

ABDOMINAL PAIN
Large amounts of urine may be produced by the kidneys. 
Due to excess urine production, fluid levels in the body decrease and may lead to DEHYDRATION. Severe hypocalcaemia may induce brain dysfunction symptoms such as weakness, confusion, emotional disturbances, delirium, hallucinations, and coma. 
Also abnormal heart rhythms and death may follow. 
In chronic conditions, kidney stones or calcium - containing crystals that can cause permanent damage may form.

POTASSIUM BALANCE
HYPOKALEMIA
A low potassium blood level is referred to as hypokalemia. 
It occurs when the blood potassium concentration falls below 3. 8 mEq per litre of blood. Hypokalemia is common in the elderly. 
Common causes include decreased intake of potassium during acute illness, nausea and vomiting, and treatment with thiazide or loop diuretics. 
About 20% of people receiving thiazide diuretics develop hypokalemia, which is dose-dependent but usually mild. 
Since several foods contain potassium, hypokalemia is not typically due to a low intake. 
It is usually due to malfunction of the kidneys or abnormal loss through the gastrointestinal tract. People with heart disease have to be especially cautious regarding hypokalemia [particularly when taking digoxin], because they are prone to developing abnormal heart rhythms.

Potassium usually can be replaced relatively easily by eating foods rich in potassium or by taking potassium salts [potassium chloride orally] SLOW K.
HYPERKALEMIA

A high level of potassium is referred to as hyperkalemia. 
It occurs when the blood potassium concentration rises above 5. 0 mEq per litre of blood. Hyperkalemia usually results when the kidneys excrete too little potassium.

SOME COMMON CAUSES ARE DUE TO

Drugs that block potassium excretion [angiotensin converting enzyme [ACE] inhibitors, triamterene, and spironolactone] USED BY BODYBUILDERS, Addison's disease kidney failure.
KEY TERMS

Antidiuretic hormone [ADH] 

A hormone that encourages the kidney to retain water when body stores are low
BICARBONATE

A salt of carbonic acid produced by neutralizing a hydrogen ion
DEHYDRATION

A deficit of body water that results when the output of water exceeds intake
DIURETIC 

An agent or drug that eliminates excessive water in the body by increasing the flow of urine
EDEMA - Edema general term for the accumulation of excess fluid in any body tissue, cavity, or organ, except bone accumulation in the pleural cavity is called pleural effusion.
Abnormal accumulation of fluid beneath the skin is known as oedema this leads to a puffy appearance. An increase in blood volume instigates an accumulation of extracellular fluid resulting in swelling of the feet, ankles, and lower legs.

ELECTROLYTE

A SUBSTANCE SUCH AS AN ACID, BASES, OR SALT

An electrolyte's water solution will conduct an electric current and ionizes. 
Acids, bases, and salts are electrolytes.

HOMEOSTASIS
An organism's regulation of body processes to maintain internal equilibrium in temperature and fluid content.

HYPOPARATHYROIDISM

A condition resulting from an absence or deficiency in parathyroid hormone it is characterised by hypocalcaemia and hyperphosphatemia.

TETANY
General stiffening and spasms of the muscles that can occur in severe cases of hypocalcaemia

A sudden release of potassium from the cell reservoir in such cases as when a large amount of muscle tissue is destroyed [crush injury] or severe burn injuries, or an overdose on CRACK COCAINE 

The kidney's ability to excrete potassium is over-whelmed due to a rapid influx into the blood, resulting in life-threatening hyperkalemia. 
Usually hyperkalemia is more dangerous than hypokalemia. 
A blood potassium concentration above 5. 5 mEq/ litre start to affect the electrical conducting system in the heart. 
If the concentration continues to increase the heart rhythm becomes irregular which may cause the heart to eventually stop.

MILD HYPERKALEMIA OFTEN MAY NOT PRODUCE ANY SYMPTOMS. 

Symptoms may include an irregular heartbeat that could be experienced as palpitations. Hyperkalemia is typically first diagnosed during a routine blood test or by examining changes in an electrocardiogram. Severe deficiencies may lead to muscular weakness, twitches, and paralysis.

MAGNESIUM BALANCE

HYPOMAGNESAEMIA 

A low level of magnesium in the blood is known as hypomagnesaemia. 
The level of magnesium in the blood decreases below 1. 6 mEq per litre of blood. 
Metabolic and nutritional disorders are usually the culprit of hypomagnesaemia most often when intake of magnesium is decreased during starvation or intestinal malabsorption compounded with greater kidney excretion.

SYMPTOMS OF HYPOMAGNESAEMIA MAY INCLUDE
Loss of appetite 

Nausea and vomiting 

Sleepiness 

Weakness 

Personality changes 

Muscle spasms 

Tremors 

When hypomagnesaemia occurs along with hypocalcaemia, the magnesium must be replaced before successful treatment of the calcium disorder.

HYPERMAGNESEMIA
A high level of magnesium in the blood is referred to as hypomagnesaemia. 
The blood magnesium concentration rises above 2. 1 mEq per litre of blood. 
Hypomagnesaemia is quite rare unless people with kidney failure are given magnesium salts or consume magnesium - containing drugs such as antacids. 
Weakness, low blood pressure and impaired breathing can result and the heart may stop if the concentration increases above 12 to 15 mEq per litre.
PHOSPHATE REGULATION

Phosphorus occurs in the body almost solely in the form of phosphate, which is composed of one phosphorus and four oxygen atoms. 
Phosphate is found mostly in bones, although a significant amount is found intracellularly. 
It plays a role in energy metabolism and acid-base regulation, and it is used as a building block for DNA. 
Phosphate is excreted in the urine and stool.

SOURCES OF PHOSPHATE INCLUDE

Spinach, turnip greens, collard greens, kale, and other green leafy vegetables 

Milk and dairy products 

Nuts 

Chocolate 

Many peas and beans 

Dark - coloured soft drinks 

WHAT ARE ELECTROLYTES AGAIN? 

Electrolytes are substances that become ions in solution and acquire the capacity to conduct electricity. 
The balance of the electrolytes in our bodies is essential for normal function of our cells and our organs. 

Common electrolytes that are measured by doctors with blood testing include sodium, potassium, chloride, and bicarbonate. 
SODIUM

 Sodium is the major positive ion [cation] in fluid outside of cells. 
The chemical notation for sodium is Na+. 
COMBINE WITH CHLORIDE THE RESULTING SUBSTANCE IS TABLE SALT. 

Excess sodium [such as from fast food hamburger and chips] is excreted in the urine.

 Sodium regulates the total amount of water in the body and the transmission of sodium into and out of individual cells also plays a role in critical body functions. 
Many processes in the body, especially in the BRAIN!!!!!! NERVOUS SYSTEM and MUSCLES require electrical signals for communication. 
The movement of sodium is critical in generation of these electrical signals. 

Too much or too little sodium therefore can cause cells to malfunction, and extremes [too much or too little] can be fatal. 
A Normal blood sodium level is 135 - 145 milli Equivalents/ litre [mEq/L] or in international units, 135 - 145 millimoles / litre [mmol / L] 

POTASSIUM 

Potassium is the major positive ion [cation] found inside of cells. 
The chemical notation for potassium is K+. 
The proper level of potassium is essential for normal cell function. 
Among the many functions of potassium in the body are regulation of the heartbeat and function of the muscles. 
A seriously abnormal increase of potassium [hyperkalemia] or decrease of potassium [hypokalemia] can intensely affect the nervous system and increases the chance of irregular heartbeats [arrhythmias] which when extreme can be fatal. 

The normal blood potassium level is 3. 5 - 5.0 milli Equivalents/ litre [mEq/L] or in international units, 3. 5 - 5. 0 millimoles / litre [mmol / L]
CHLORIDE

Chloride is the major anion [negatively charged ion] found in the fluid outside of cells and in blood. An anion is the negatively charged part of certain substances such as table salt [sodium chloride or NaCl] when dissolved in liquid. 
Sea water has almost the same concentration of chloride ion as human fluids. 
Chloride also plays a role in helping the body maintain a normal balance of fluids. 

The balance of chloride ion [Cl-] is closely regulated by the body. 
Significant increases or decreases in chloride can have detrimental or even fatal consequences.

INCREASED CHLORIDE [HYPERCHLOREMIA]   

Elevations in chloride may be seen in diarrhoea certain kidney diseases, and sometimes in over activity of the parathyroid glands. 

DECREASED CHLORIDE [HYPOCHOLOREMIA]

Chloride is normally lost in the urine the sweat, and stomach secretions. 
Excessive loss can occur from heavy sweating, vomiting, and adrenal gland and kidney disease.
The normal serum range for chloride is 98 - 108 mmol / L. 
BICARBONATE 
The bicarbonate ion acts as a buffer to maintain the normal levels of acidity [pH] in blood and other fluids in the body. 
Bicarbonate levels are measured to monitor the acidity of the blood and body fluids. 
The acidity is affected by foods or medications that we ingest and the function of the kidneys and lungs.

The chemical notation for bicarbonate on most lab reports is HCO3 - or represented as the concentration of carbon dioxide [CO2].
The normal serum range for bicarbonate is 22 - 30 mmol / L. 
---------------------------------------------------------------------------------------------------------------------------------------
GENERIC NAME: SODIUM BICARBONATE - ORAL (SO-dee-um bye-KAR-buh-nate
USES

Sodium bicarbonate reduces stomach acids and can make the urine less acidic. 
It is used as an antacid to treat heartburn, indigestion, and other stomach disorders. 
It is also used to treat various kidney disorders and to increase the effectiveness of sulphonamides’.

HOW TO USE

Take this medication by mouth as directed. 
Chewable tablets are to be chewed thoroughly before swallowing followed by a glass of water. 
Take this medication exactly as directed.
Do not increase the dose, take it more often or continue taking this for longer than prescribed.

SIDE EFFECTS

This medication is generally well tolerated. 
But high doses may cause headache nausea or irritability. 
If any of these effects continue or become bothersome, inform your doctor. 
Notify your doctor if you develop muscle weakness, slow reflexes, confusion, swelling of the feet or ankles, black tar-like stools, coffee-ground vomit.
If you notice other effects not listed above, contact your doctor or pharmacist.

PRECAUTIONS

See your doctor if you have pre-existing heart disease, kidney disease, liver disease, high blood pressure any allergies. 
Because this medication contains a large amount of sodium, tell your doctor if you are on a low sodium diet. 
This medication should be used only if clearly needed during pregnancy.

In medicine bicarbonate usually refers to bicarbonate of soda [sodium bicarbonate, baking soda] white powder that is common ingredient in antacids. 
Also, the bicarbonate level is an indirect measure of the acidity of the blood that is determined when electrolytes are tested. 
The normal serum range for bicarbonate is 22 - 30 mmol / L.                                                                        BLOOD

The red fluid in the body that contains white and red blood cells, platelets, proteins, and other elements.

The blood is transported throughout the body by the CIRCULATORY SYSTEM.
BLOOD FUNCTIONS IN TWO DIRECTIONS 

Arterial and venous, arterial blood is the means by which OXYGEN and nutrients are transported to tissues while venous blood is the means by which CARBON DIOXIDE and METABOLIC by-products are transported to the LUNGS  and kidneys, in that order, for removal from the body.

BLOOD PRESSURE 
The blood pressure is the pressure of the blood within the arteries. 
It is produced by the CONTRCTION of the HEART MUSCLE.

The measurement is recorded by two numbers. 
The first SYSTOLIC PRESSURE is measured after the HEART contracts and is highest. 
The second DIASTOLIC PRESSURE is measured before the heart contracts and lowest. 
A blood pressure cuff is used to measure the pressure. 
Elevation of blood pressure is called HYPERTENSION.
CALCIUM

A mineral found mainly in the hard part of bones, where it is stored. 
Calcium is added to bones by cells called osteoblasts and is removed from bones by cells called osteoclasts. 
Calcium is essential for healthy bones. 
It is also important for muscle contraction, heart action, nervous system maintenance, and normal blood clotting. 
Food sources of calcium include dairy foods, some leafy green vegetables such as broccoli and collards, canned salmon, clams, oysters, calcium-fortified foods. 

Adequate intake of calcium is 1,200 milligrams a day [four glasses of milk] for men and women 51 and older, 1,000 milligrams a day for adults 19 through 50, and 1,300 milligrams a day for children 9 through 18. 
The upper limit for calcium intake is 2.5 grams daily.
TEMPERATURE

The temperature is the specific degree of hotness or coldness of the body. 
It is usually measured with a thermometer. 
To understand lowering core temperature requires understanding the HYPOTHALAMUS the BRAIN structure that acts as the body's thermostat.

Scientist have bioengineered brains to produce large quantities of a MOLECULE called UNCOUPLING PROTEIN 2 that has the effect of making the hypothalamus believe the outside temperature was high. 
HEALTH TIP HEAT STROKE? 
GET HELP!

HEAT STROKE occurs when the body is not able to cool itself to a safe temperature. 
It usually happens when a person is exposed for too long to the sun, without proper shade, cooling and hydration.

The very young and the very old are most sensitive to heat and most likely to develop heat stroke, as are people who work outside and those taking certain medications.

Heat stroke is typically characterised by flushed, hot and dry skin. 

Other symptoms can include dizziness, headache confusion, fatigue, seizure, and loss of consciousness.

Someone with heat stroke should receive professional medical attention. 
A heat stroke victim should be brought inside out of the sun and cooled down immediately. 
The skin should be wiped down with cool water and fanned to bring the body temperature down. Ice packs should be applied to the groin [excuse me] and armpits, and the person should rest in a cool place with the feet slightly elevated.

Doctors often treat heat stroke victims with intravenous fluids. 
Bed rest is usually recommended.

URINE 

The urine is a clear transparent fluid. 
It normally has an amber colour. 
The average amount of urine excreted in 24 hours is from 40 to 60 ounces [about 1, 200 cubic centimetres].

 Chemically the urine is mainly an aqueous [watery] solution of salt [sodium chloride] and substances called urea and uric acid. 
Normally it contains about 960 parts of water to 40 parts of solid matter. 

Abnormally, it may contain sugar [in diabetes] albumen [a protein] [as in some forms of kidney disease] bile pigments [as in jaundice] or abnormal quantities of one or another of its normal components. 

ULNAR
The larger of the two long bones within the forearm

The smaller one is the radius.

The ulna is on the same side of the arm as the little finger.

ULNAR

Referring to the larger of the two long bones in the forearm

 The smaller one is the radius.

 The ulna is on the same side of the arm as the little finger.

ULNAR NERVE

A major nerve in the upper extremity

The ulnar nerve begins in the lower cervical and upper thoracic portions of the spinal cord

from C7 to T1 travels via the brachial plexus down into the arm, through the capital tunnel at the elbow, and supplies both sensory and motor innervation and to parts of the forearm, and hand. 
Known in anatomy also as the NERVUS ULNARIS
HEART

The muscle that pumps blood received from veins into arteries throughout the body. 
It is positioned in the chest behind the sternum (breastbone; in front of the trachea, oesophagus, and aorta; and above the diaphragm muscle that separates the chest and abdominal cavities. 
The normal heart is about the size of a closed fist, and weighs about 10. 5ounces. 
It is cone-shaped, with the point of the cone pointing down to the left. 
Two-thirds of the heart lies in the left side of the chest with the balance in the right chest.
LIVER

The liver in the upper abdomen aids in digestion and removes waste products and worn-out cells from the blood. 
The liver is the largest solid organ in the body weighs about three and a half pounds 

[1. 6 kilograms].

It measures about 20 cm [8 inches] horizontally [across] and 17 cm [6. 5 inches] vertically [down] and is 12 cm [4. 5 inches] thick. HOOK THIS ORGAN AND DOWN THEY GO!
MOUTH

 The upper opening of the digestive tract, beginning with the lips and containing the teeth, gums, and tongue. 
Foods are broken down mechanically in the mouth by chewing and saliva is added as a lubricant. Saliva contains amylase, an enzyme that digests starch. CARBS.

The mouth in both senses of the word is also called the os, the Latin word for an opening, or mouth. The o in os is pronounced as in hope. 
The genitive form of os is oris from which comes the word oral.

PRESCRIPTION

A doctor’s direction for the preparation and administration of a drug or device for a patient. 
A prescription has several parts they include the superscription or heading with the symbol R or Rx that stands for the word recipe [meaning in Latin to take] the inscription that contains the names and quantities of the ingredients.

The subscription or directions for compounding the drug and the signature that is often preceded by the sign s standing for signa Latin for mark giving the directions to be marked on the container.

URINE 

Liquid waste urine is a clear transparent fluid it normally has an amber colour. 
The average amount of urine excreted in 24 hours is from about 1,200 cubic centimetres [40 to 60 ounces]. 
Chemically the urine is mainly an aqueous [watery] solution of salt [sodium chloride] and substances called urea and uric acid. 
Normally it contains about 960 parts of water to 40 parts of solid matter. 
Abnormally it may contain sugar [in diabetes] albumen [a protein] [as in some forms of kidney disease] bile pigments [as in jaundice] or abnormal quantities of one or another of its normal components. 

SKIN 

The skin is the body's outer covering it protects us against heat and light injury and infection. 
It regulates body temperature and stores water, fat, and vitamin D. 
Weighing about 2.7 kg [6 pounds] the skin is the body's largest organ it is made up of two main layers the outer epidermis and the inner dermis. 

TENDON 

The tissue that muscle attaches to bone a tendon is fairly flexible but fibrous and tough. 
When a tendon becomes inflamed the condition is referred to as tendinitis or tendonitis. 
Inflamed tendons are at risk for rupture.
LIGAMENT

A ligament is a sturdy band of connective tissue that connects various structures such as two bones.
RANGE OF MOTION 

The range through which a joint can be moved usually its range of flexion and extension. 
Due to an injury the knee may for example lack 10 degrees of full extension.
TRICEPS 

The triceps muscle extends [straightens] the elbow its full name is the triceps brachii. 
ULNA

The larger of the two long bones within the forearm the smaller one is the radius.

 The ulna is on the same side of the arm as the little finger.
ULNAR NERVE

A major nerve in the upper extremity the ulnar nerve begins in the lower cervical and upper thoracic portions of the spinal cord [from C7 to T1] travels via the brachial plexus down into the arm, through the cubital tunnel at the elbow, and supplies both sensory and motor innervation to parts of the forearm, and hand. 
Known in anatomy also as the nervus ulnaris

