Question 1

a. What percentage of whole blood is typically plasma volume?  What are the constituents of the plasma portion and their percentages?  What percentage of whole blood is typically made up of formed elements?  What are the constituents and their respective percentages?

55% of blood is plasma.

          90% of plasma is water, 7% is plasma proteins, 3 % is other.

45% of blood is made up of formed elements.

          99% of formed elements is red blood cells, 1% is white blood cells.

b. Discuss the blood changes that can occur with chronic endurance training.

With chronic endurance training blood volume increases.  This is because actual RBC numbers increase when this happens the body produces more plasma for blood so that viscosity remains normal.  This increases actual volume.  However, Hemotacrit goes down because extra plasma is being produced to compensate for extra RBCs so that viscosity is maintained.

c. Discuss the acute changes in blood during a three-hour sub-maximal run at 80% of one’s maximal oxygen consumption on an 80-degree sunny day.  Please touch on hemoconcentration and how it affects blood viscosity.

Blood volume actually decreases due to the loss of plasma due to sweating.  This occurs to maintain body temperature. RBC count remains the same.  Because of this the % of formed elements compared to plasma increase.  This is an increase in hemoconcentration.  This increases the viscosity of the blood which means there is more friction occurs which slows down the flow of blood.  The blood also becomes acidic due to the production of lactic acid/lactate.  Also, a-vO2 difference increases.  This means that more oxygen is being used when it is on the arterial side when it reaches the venous side less oxygen is in the blood.  The active tissues are using more oxygen.

d. That role does hemoglobin play in endurance performance?  How do total body iron stores relate to hemoglobin?

Hemoglobin carries oxygen to the tissues and muscles throughout the body.  During endurance performance your body needs enough hemoglobin to carry oxygen to the active muscles so that you can continue to move.

Iron is related to this in that you need iron in order to bind oxygen to the hemoglobin.

Question 2

a.  Discuss the stroke volume changes that occur with training indicated on the graph below.  How does this affect sub-maximal and maximal heart rate and cardiac output values during cycle ergometry?

According to the graph as heart rate increases stroke volume increases in a trained athlete.  However, if you are untrained as heart rate increases stroke volume will remain the same.  Increase in stroke volume for the trained person is directly related to hypertrophy in the myocardium and increase in the diameter of the left ventricle.  At sub maximal heart rate a trained person is going to have a significantly high SV because of the increase in size and ventricular diameter of the heart.  An untrained person the SV stays the same because they do not have dimensional changes in the heart yet.  Maximum heart rate in the trained person will increase stroke volume even more due to the same reasons.  In the untrained person stroke volume at the maximum heart rate their stroke volume barely increases.  

b.  Discuss the conflicting research that has occurred over the last 40 years on the issue of stroke volume adaptations with training.  What are the major differences that the two factions disagree upon?  

Research has definitely shown that Stroke volume can increase 40% to 60% of maximum as work rate increases.  Some researchers argue that stroke volume can not go beyond this percentage of increase and that it will plateau out around that percentage. However, there is conflicting research that suggests that stroke volume can continue to increase beyond that point.    This was discovered mainly in highly trained athletes.  

c. Explain each of the following graphs independently, and then explain how the first two graphs affect the final graph?  (Cardiac output).

When lying down heart rate is at its lowest rate.  As a person stands up, the heart rate increases.  If the person begins to jog the heart rate increases and it increases further if they begin to run.  Stroke volume does not follow the same progression upward.  When lying down SV is around 100 ml/beat.  When you stand up, SV drops to 75 ml/beat.  This is due to gravity and blood pools in the legs standing up so heart has to beat fast just to maintain cardiac output.  As you begin to move like jogging SV increases due to muscle pump action.  It increases more as you begin to jog.  When lying down the cardiac out put is about 6L/min.  When you stand up it actually drops slightly die to a decrease in stroke volume.  When you begin jogging cardiac output almost doubles and could possibly reach 23 L/min. while running.  To maintain cardiac out put lying sown HR is low while the SV is moderately high.  When you stand up SV drops due to peripheral resistance there fore heart rate was to increase to maintain cardiac output.  After that and you begin running muscle pups take blood to the heart which increases SV and HR also increase to meet the demand of the active muscles which leads to an increased cardiac output.

Question 3

Provide and discuss five different mechanisms that can cause the following changes in cardiac output after endurance training via running.

1. Heart size: Endurance trained athlete’s experience adaptations in their heart size.  The internal dimensions of the left ventricle increase mostly because of an increase in ventricular filling. This allows more blood to enter the ventricle which increases stroke volume.  Stroke volume impacts cardiac output.  Also, the wall’s thickness of the ventricle increases, making the potential contraction of the left ventricle more forceful.  Which cause more blood to be pumped out so that more blood can enter the ventricle.  This increases cardiac out put also.

2.  Stroke Volume: Endurance training increase stroke volume at rest and during sub-maximal and maximal exercise. End diastolic volume increase, caused by increase in blood plasma and greater diastolic filling time; contribute to the increase in SV.  The more blood that is able to enter the heart during end diastolic filling the greater the cardiac output.  More blood entering means that there will be more blood going through the heart each minute.  As a person does endurance training they increase the muscle strength of the heart and also the diameter of the left ventricle.  This allows more room for blood to fill the ventricle.

3.  Blood volume:  Blood volume is increased because of an increase in plasma volume.  Exercise stimulates the release of ADH, aldosterone, and plasma proteins which causes there to be more fluid retained in the blood.  Red blood cells (RBC) volume also increases but hemocrit decreases. The blood become more viscous this improves the flow of the blood.  These changes in the volume of the blood allows more blood to enter the heart.  This increase also contributes to the increase in the diameter of the left ventricle, which allows more blood to enter the heart during each pump.  All of this contributes to cardiac output.

4.  Heart Rate:  Decreases with endurance training due to more blood returning to the heart.  A decrease allows more time for ventricular filling, which increase stroke volume.  

5. Blood flow:  Due to an increase in plasma volume which occurs with training blood will be more viscous.  This improves the rate in which blood make a complete trip around the body.  When blood is able to flow at a faster rate it means more blood will enter the heart with each beat.  There is also an increased capillarization of trained muscles.  Greater numbers of capillaries is a result of increase in blood volume.  The more blood there is the higher the cardiac out put will be as heart rate increases.

Question 4

List and explain at least four different adaptations that can cause the changes in lactate threshold in the graph below (pre training vs. post training).

1.  Enzyme activity increases: This means that your body has a greater ability to clear lactate in the muscle.  During post training enzyme activity is average because more than likely lactate levels did not go about the threshold before training.  As you train you stimulate enzyme activity by progressively and occasionally going over your lactate threshold.  This conditions your body to deal with higher levels of lactate.  There fore increasing your threshold for lactate. 

2.  Less lactate is being produced: As you train your body produces less lactate for the same amount of work.

3.  Increase in VO2 max:  As a person increase their ability to extract oxygen out of the blood the longer the body will be able to stay in an aerobic state and keeping it out of an anaerobic state.  Even though we always have lactate in our blood when we enter anaerobic activity we produce more lactate which enters the blood.  The higher our VO2 max means that the longer and faster we can go before we reach the anaerobic state.  

4.  Economy of movement (technique of form):  The more efficient we are of producing a movement the less energy/less oxygen it takes for us to perform it.  If there is excess movement we are using more oxygen from the blood to do it and are more likely to reach lactate threshold sooner than if we were using the least amount of movement required.  Having a good efficient fluid technique for running will increase lactate threshold for that runner.

Question 5

Choose one path starting with the morphological components level and trace through the functional abilities level up through the performance abilities level.  Establish your own philosophy of how these components affect the succeeding factors ending with performance velocity.  Explain the physiological, biomechanical, etc., adaptations that occur with training? 

Beginning with muscle capillary density.  As a person does endurance training the body adapts to increased blood volumes by increasing the number of capillary pathways.  This allows for blood to reach more parts of the muscles and saturate the active tissues.  This allows for maximal oxygen consumption.  More blood reaching more of the muscle means that more oxygen will be consumed. Just like the more straws I put in a glass of water the more water I can get out of the glass.  This means oxygen is plentiful to the active tissues and the body is less likely to enter anaerobic state.  This in turn increases your lactate threshold. As lactate threshold increases you are now able to perform at a higher rate of work (velocity) for a longer period of time because how you are getting more oxygen to your muscles at a more efficient rate. 

I find this pathway to be very important for someone that was going to coach a sport that requires endurance.  This could pretty much any sport that lasts for thirty minutes to one or more hours.  The coach should realize that by implementing endurance training into the program that this will improve muscle capillary density which would lead to an increase in performance velocity and performance power.  Performance velocity and performance power is important for all sports that require any amount of running or sprinting at any point of the competition.  A coach who implements some sort of endurance training into their program will be able to reduce the risk of fatigue in their players.  

