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I have been researching all the information associated with the topic of minerals, and it is very 
substantial subject matter.  Not only that, it can make for some very dull reading.  This being said, I do 
think it important you have some working knowledge of these minerals.  The reasoning behind my 
thinking is because in every nutritional article, minerals are always mentioned as being a reason to 
consume a certain food, but no one covers why minerals are important to your every-day existence.  
Not to mention, you are athletes doing your best to maximize potential and get the most out of your 
bodies.  Minerals deserve our attention.    As promised, I am going to cover each and every one, but it is 
going to be spread out over time, rather than writing an article each consecutive month concerning 
minerals until we’ve discussed all of them.  This way, the information will be provided, but it also allows 
me to cover current events as they happen in regards to nutrition.  Doing it this way, will also give you 
needed information in small doses, which is definitely preferred.  I will do my best to cover the topics to 
where they are easy to read and understand, but be warned; it is heavy scientific content.  You have a 
full month to read it before the next article, so this should allow plenty of time to reveal how important 
the subject matter is in regards to your own life. 
 
The way to approach this in my mind is to demonstrate at least one very important way each mineral 
contributes to the human body.  The content will be in relation to a young athlete versus the overall 
population. 
 
Please let me further explain.  The first mineral to be discussed is sodium.  Rather than cover it with the 
general population in mind, I want to show you one pivotal role sodium plays in the life of a healthy 
athlete rather than discuss it from other standpoints.  Sodium has been unfairly demonized in many 
ways.  I am not going to get into the whole discussion on hypertension, heart disease and sodium.  It is 
argumentative and exhausting.  A minority of people are salt-sensitive, which makes them vulnerable to 
the negative effects of sodium consumption, especially relating to the cardio-vascular system.  This is 
not the group I want to discuss.  This is a minority of individuals, and making blanket statements as they 
apply to the minority of people is not justified.  For the most part, if you have normal kidney function, 
then these organs will take care of your sodium level.  With that, let us begin our discussion on sodium, 
or listed as Na on the Periodic Table.  Again, this discussion is geared towards the healthy athlete and 
purposefully does not address the overweight, obese, elderly sodium-sensitive patient with congestive 
heart failure or other chronic diseases. 
 
Sodium is a vital nutrient.  It carries a positive electrical charge of +1 and is the major component of 
extracellular fluid.  Think momentarily on the cellular level, as each cell contains fluid.  There is 
intracellular fluid, which is inside the cell, and extracellular fluid, which is outside the cell.  Simple, it 
seems, but it is more complex than you might think.  Sodium is necessary for maintaining  fluid 
volume/pH balance, nerve transmission and muscle contractions. 
 
It is this plasma volume which allows tissue perfusion and normal metabolism within each and every 
cell.  Sodium is typically found in the blood and lymphatic fluid.  The maintenance of the extra-cellular 
fluid volume is dependent on sodium.  So, if you really want to get technical, the term dehydration 
should be replaced with volume depletion.  Just know the regulation of plasma sodium is controlled on 
the cellular level by the kidneys.  Normal kidneys regulate sodium and water excretion in the body.  
Healthy individuals will adapt to a very wide range of sodium intake without a significant change in 
blood pressure. 
 



The major focus on sodium concerns what is involved in a simple muscle contraction.  As you will see, it 
is not so simple. 
 
Both nerves and muscles require electrical currents  to function properly.  Both cell types generate these 
currents by controlling the flow of electrically-charged molecules, including sodium.  Nerve cells, or 
neurons need electrical currents to communicate with other nerves.  The brain and spinal cord, Central 
Nervous System, (CNS), consist of over 100 billion neurons.  The neurons contain three parts-the cell 
body; dendrites; and axons.  .  Dendrites are branched extensions of a neuron where impulses received 
from other cells at what are termed, synapses are transmitted to the cell body.  To further expound on 
this unique form of neuron transmission of information:  These nerve cells do not touch one another, 
but they come close via these synapses, which are structures or specific areas which allow 
communication between neurons.  The sending neuron is called the pre-synaptic cell.  The receiving cell 
is termed, post-synaptic cell.  These cells pass chemical messages with neurotransmitters across the 
synapse from pre to post-synaptic cells.  These neurotransmitters require sodium to function. 
 
To reiterate; dendrites carry information to the cell body.  The axon is a very thin cable-like projection 
which carries electronic chemical messages away from the cell body to create a nervous impulse or 
action potential.  Put simply:  An action potential is an explosion of electrical activity.   
 
There are sensory neurons, which are chemoreceptors which sense chemicals.  There are 
mechoreceptors which sense touch, pressure and stretch.  Stretch receptors are found in your muscle 
tendons, for example.  There are also thermoreceptors which sense temperature.  Nocireceptors sense 
pain.   
 
Motor neurons control muscle contractions, because they connect to your muscles. 
 
Within this system, there are ionic channels, specifically a sodium channel which allows nervous signals 
to be passed between cells to complete the message pathway.  Think of the channel having a gate.  
When the gate is open, the ions flow freely.  When the gate is closed, no movement can occur. 
 
On a basic cellular level, the outside or extra-cellular fluid is rich in sodium compared to the intracellular 
fluid, which is rich in potassium, (K on the Periodic Table).  The entire action potential is a coordinated 
movement of sodium and potassium across the neuron cell membrane.  Electrically speaking, the inside 
of the cell is slightly negatively charged compared to the outside.  A certain stimulus causes a few 
sodium ion channels, (the gate) to open, and sodium begins to enter the cell.  The positive charge 
carried by sodium makes the inside of the cell slightly less negative, thus causing a depolarization of the 
cell.  Once this depolarization reaches a certain threshold, more sodium enters the cell to trigger an 
action potential.  It is the sodium-potassium pump which controls this nerve cell transmission to the 
muscle cell, which results in running, lifting, etc.  In other words, your muscle action is totally dependent 
on sodium and potassium.  Once the activity is completed, this pump restores balance.  Once the cell is 
returned to its baseline of being slightly more negative, it is termed to be in its resting potential.  The 
gate is closed. 
 
In summary: 
 
Your body receives a stimulus of some kind.  The sensory nerves respond.  An action potential is elicited 
in the sensory axon.  The sensory axon then enters the spinal cord to reach the cerebral cortex in the 
brain, specifically the primary motor cortex.   A motor neuron in the brain generates a motor command.  



These signals cross the body’s midline to activate skeletal muscle on the opposite side of the body.  In 
other words, the left side of the brain controls the right side of the body.  Neurons here in the brain give 
rise to the fibers of the corticospinal tract.  This is the only direct pathway from the brain to the spinal 
cord.  Motor neurons in the corticospinal tract communicate with motor neurons in the muscle to cause 
contraction of that specific targeted muscle.    
 
Additionally, just for the sake of mentioning it; muscle cramps are believed to be associated with volume 
depletion, electrolyte deficiencies, (Na and K, especially) and muscle fatigue 
 
This entire process of muscle movement cannot function properly without sodium.  This is one reason 
why sodium plays such a vital role in athletic performance. 
 
I realize this article may not be so simple to understand, but at the very least, I wanted you to be familiar 
with some of the terms.  It is also important to know these minerals play an essential role concerning 
allowing you to become your athletic best. 
 
Thank you. 
 
Dr. Steve 
 


