Today when you go for a run, you will notice many changes to your body.  Very early in the run you will get out of breath.  After quite a short while you will feel like stopping-don’t-because your breathing will soon settle down and become more controlled.  You will gradually get hot and wish you hadn’t put on the tracksuit.  You will start to sweat.  As you get nearer the end your muscles will begin to ache as they get tired.  Below is the scientific explanation of what is going on.  Some of the terms are explained in more detail further down.

1. During exercise, cell respiration in you muscles increases.  So the level of carbon dioxide I your blood rises.

2. Your brain detects this.  It sends a signal to your lungs to breathe faster and deeper.

3. So gas exchange in your lungs speeds up.  More carbon dioxide passes into it.

4. The brain also sends a signal to your heart to beat faster.  Your heart rate goes up.

5. Your muscles squeeze on veins, sending more blood back to the heart. This makes stroke volume rise.

6. So cardiac output rises too.  More blood gets pumped to the muscles each minute.

7. This means more oxygen reaches the muscles each minute and more carbon dioxide is carried away.

8. Arterioles widen so that your blood pressure won’t get too high.

9. Blood gets shunted from where it is less needed to where the action is.  For example from your gut to your legs.

10. The exercise generates heat.  So you blood gets hotter.  More blood is shunted close to the skin to cool down. This makes your skin redden.

11. You sweat, which cools you by evaporation.

Some more technical stuff for clever students

Heart rate is the number of times the heart beats a minute.

The stroke volume is the amount of blood that leaves a ventricle each time the heart beats.

The cardiac output is the amount of blood that leaves the left ventricle in one minute to be pumped around the body.

So cardiac output =stroke volume x heart rate.

At each heart beat, blood is pumped into your arteries.  It makes the artery walls expand.  Then they contract.  One expansion and contraction is called a pulse.  You can feel pulses at several points on your body.  By counting the pulses you can tell your heart rate.

One pulse point is the carotid artery in your neck.  Another is the radial artery on your wrist, below the thumb.

Stroke volume.

Stroke volume also increases during exercise.  This is why.

· Contracting muscles squeeze on your veins, which causes more blood to squirt back to the heart.

· So the heart gets fuller.  That makes its fibres stretch more. 

· Because its fibres are more stretched, the heart contracts more strongly, just like when you stretch an elastic band.  A stronger contraction pumps out more blood.

Cell respiration

Cells get energy from glucose in a process called cell respiration. Two kinds of cell respiration go on in your muscle fibres.

Aerobic respiration. This uses oxygen to produce energy.

Glucose + oxygen  ENERGY + carbon dioxide + water

· Some of the energy is used by the muscles for movement.

· Most is produced as heat. That’s why exercise warms you.

· Blood carries the carbon dioxide, water and heat away from the muscles. The carbon dioxide is excreted through your lungs.

Anaerobic respiration. This does not use oxygen.

Glucose ENERGY+ lactic acid

· This gives far less energy than aerobic respiration.

· When enough lactic acid builds up in your muscles, it acts like a mild poison.  It causes pain and fatigue. Your muscles stop working.

Cell respiration during exercise.

Your muscles usually get their energy from aerobic respiration, for example when you walk, jog, dance, swim or cycle. But sometimes muscles need a lot of energy very fast, for example when you sprint. You can’t provide enough by aerobic respiration because oxygen can’t reach your muscles fast enough.  So anaerobic respiration takes over. 

But after less than a minute, the lactic acid stops your muscles working. If you try to keep on sprinting you will collapse.

Your lungs and exercise.

Your lungs and heart work as a team to get oxygen round the body and clear carbon dioxide away.  When you exercise, your heart and lungs have to work harder.  This is what happens.

1. During exercise, cell respiration I you muscles increases.  So the level of carbon dioxide in your blood rises.

2. Your brain detects this.  Its sends a signal to your lungs to breathe faster and deeper.

3. So gas exchange in your lungs speeds up.  More carbon dioxide passes out of the blood and more oxygen passes into it.

4. The brain also sends a signal to your heart to beat faster. So more blood gets pumped to the lungs for gas exchange and more blood gets pumped to the muscles carrying oxygen and removing carbon dioxide.

