Sport & Exercise Physiology


The initial response to exercise of the cardiovascular system

The cardiovascular system consists of the heart and blood vessels through which the heart pumps blood around the body.
Muscles require nutrients and oxygen in order to function.  As the muscles are recruited to work harder the heart rate increases to pump the blood to the working muscles to ensure they receive adequate amounts of oxygen and nutrients and waste products can be removed.
During exercise the working muscles require more oxygen and nutrients therefore the heart must pump harder.  The increase in heart rate will also assist in the removal of waste products.
When you think about exercise it stimulates the sympathetic nervous system to release adrenaline.  This in turn will increase the heart rate before exercise, known as the ‘Anticipatory Heart Rise’.
	Adrenaline (also known as epinephrine)

Hormone released during times of stress which gets the body ready for action




	Learner Activity:

Can you think of a time you could feel your heart pumping faster before the exercise started?  Give a brief description of your experiences.




Once exercise has started carbon dioxide and lactate acid builds up in the body and is detected by chemoreceptors’.
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Chemoreceptors are a group of cells that detect change in the chemical balance of the body and
transmit the information to the brain which takes approptiate action





	Learner Activity: STEP 1

The aim of the activity is to examine what happens to heart rate before and during the onset of exercise:

Equipment needed:

Heart Rate monitor (Or locate pulse)

Stop watch

Sports Clothing

CV equipment, e.g. Skipping rope, bench, tread mill, bike, stepper

Pen and paper




	Learner Activity: STEP 2

Method

1. Place heart rate monitor around your chest of find your pulse on wrist or neck
2. Sit quietly for 5 minutes to achieve a realistic resting heart rate

3. Record your blood pressure at this point
4. Think about the exercise you are about to undertake for one minute

5. Record your heart rate after having thought the exercise

6. Perform the CV exercise for two minutes

7. Record your blood pressure and heart rate immediately after finishing your exercise



Record your personal data and present in the format given in the example below:
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Example:
	Stage of Exercise
	BPM

	RHR
	70

	Pre exercise HR
	90

	Post exercise HR
	130

	Blood Pressure
	120/80


Gather the collective data from the group and enter all members of the group’s results into a table.  Compare the results and identify the highest and lowest heart rates for both male and females within the group.  Use a bar chart to illustrate your findings then answer the following questions:
	What happened to your heart rate immediately before you began to exercise?




	What caused this change in your heart rate and why was it necessary?



	Explain why there is a difference between your resting heart rate and your post-exercise heart rate




Cardiac Output is the amount of blood pumped from the heart every minute and is a product of the heart rate and stroke volume.
Cardiac output (litres per minute) = Heart Rate (BPM) x Stroke Volume (litres)

Short Hand equation: Q = HR x SV
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Stroke Volume is around 70 to 90 millilitres.  Stroke volume can vary from person to person, generally speaking the fitter you are the larger your stroke volume is.  Also men tend to have a lager stroke volume than females.  At rest a persons cardiac output is approximately 5 litres per minute, whilst during exercise it can rise to as much as 30 litres per minute.
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Add the results for the class to the heart rate table and then calculate the average stroke volume for the males then the females.

	Is there a difference between the two? If so why?




	What conclusions can you draw about the fitness of the class?




Blood Pressure is necessary for the blood to flow around the body.  The heart contracts resulting in blood being forced into the blood vessels.  Two valves are given when a person has their blood pressure taken.  A typical adult male’s blood pressure should read 120/80, the higher systolic value (when the heart is contracting) and the lower diastolic value (when the heart is relaxing).
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The value for a person’s blood pressure is determined by the cardiac output (Q), which is a product of stroke volume and hear rate, and the resistance the blood encounters as it flows around the body.
Blood Pressure = Q x R

Where ‘Q’ = Cardiac Output

R = Resistance to flow

Blood pressure is measured in milligrams of mercury: mmHg.

Resistance to blood flow is caused by the size of the blood vessels and the thickness of the blood both causing a greater resistance to blood flow.
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The relaxing and contracting involuntary smooth muscles in the arterioles changes the resistance to blood flow there by altering the blood pressure flowing through.  As the muscle contracts the diameter gets smaller increasing the pressure and as the muscle relaxes the diameter increases decreasing the overall pressure flowing through.
[image: image11.png]R

Aot
iy

Semunar
Vies

nan
Tehice





	Learner activity

Drink a glass of water through a selection of straws of different diameters. What did you conclude from your experiment?




Baroreceptors are a collection of cells that detect a change in blood pressure.  They send signals to the brain so the body can respond appropriately.
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How baroreceptors initiate response to high blood pressure and low biood pressure




The central nervous system (CNS) picks up this detection and sends a nervous impulse to the arterioles to contract increasing blood pressure and therefore causing the heart rate to rise.  The baroreceptors detect a rise in blood pressure which is detected by the CNS and a nervous impulse is sent to the arterioles to dilate and reduce blood pressure.
Changes to blood pressure during the onset of exercise
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BP = Q x R
If the cardiac output is increased and the resistance to blood flow does not change then the blood pressure will automatically rise.  A typical blood pressure reading for a person at the onset of exercise would be around 120 / 80 mmHg.

	Learner activity

Refer to your table and compare the blood pressure values of the group.  What conclusions can you draw about the BP levels of the group?
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