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The topics in this unit are: 

1 – Homeostasis 

2 – What can alter homeostasis 

3 – Artificial homeostasis 

4 – Maintaining body temperature 

5 – Vasodilation and vasoconstriction 

6 – Heat stroke and hypothermia 

7 – Diffusion 

8 – Osmosis 

9 – Enzymes and temperature 

10 – Enzymes and lock and key 

11 – Water balance 

12 – What can affect water balance 
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Homeostasis 

Homeostasis is the maintenance of a constant internal 
environment 
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It is achieved by balancing 
what goes in the body and what 
comes out of the body 

This means keeping conditions 
the same inside the body 



What Affects Homeostasis?  
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Homeostasis can be affected by temperature and hydration 
levels 

Exercise 

When a person exercises, the temperature in the body    
increases and they lose water through sweat. 

If the body doesn’t replace water or reduce temperature, 
systems in the body will stop working 

Hot Climates 

                  In hot climates, the body temperature can increase 
and water is lost 

Cold Climates 

In cold climates, heat is lost to the surroundings. The body can 
become too cold and reactions stop 



Artificial Homeostasis  
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A premature baby may not have fully functioning systems. 

An incubator controls temperature and oxygen levels to help the 
baby survive 

Artificial systems are similar to 
body systems in that they have 

- receptors (sensors) to detect 
stimuli 

- processing centres to receive 
information and coordinate 
responses 

-effectors which produce the 
response 



Maintaining Body Temperature 
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The body temperature of humans is 37°C.  

To keep this constant, energy loss and energy gain from the body 
must be equal 

The extremities tend to be cooler than the core 
body temperature 

Body temperature is controlled by 

-detectors in the skin detect external temperature 

-detector in the brain  to measure temperature of the blood 

-brain acts as a processing centre to receive information 

-effectors which carry out the response 



Vasodilation and Vasoconstriction 
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Vasodilation is the widening of the 
blood vessels which run close to the 
surface of the skin. 

In hot conditions, the capillaries widen 
causing greater heat loss.  This means 
more heat is lost from the surface of 
the skin. 

Vasoconstriction is the narrowing of 
the blood vessels 

In cold conditions the capillaries 
constrict to reduce heat loss.  This 
means less heat is lost from the 
surface of the skin. 



Heat Stroke and Hypothermia 
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Heat stroke is an uncontrolled increase in body temperature 

A core temperature of 40°C is life threatening. At 41°C the brain 
stops functioning 
Symptoms are confusion, convulsions, fainting                            
and rapid heartbeat 

Treatment is remove clothes, bathe in cold                            
water, ice packs on neck, raise legs 

Hypothermia occurs when the body is exposed to low 
temperatures for a long time.  Body heat is not replaced fast 

enough. 

It normally occurs when body temperature falls below 35°C 

          Symptoms are grey skin, amnesia, shivering, 
confusion 

  Treatment is insulate the body, drink warm drinks 



Diffusion 
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Diffusion is the overall movement of substances from regions 
where there is a high concentration to a region where there is a 
low concentration  

Chemicals such as oxygen and 
carbon dioxide and dissolved food 
move in and out of cells by 
diffusion.  



Osmosis 
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Osmosis is the diffusion of water from a dilute solution (lots of 
water) to a more concentrated solution (not a lot of water) 

This happens through a partially permeable membrane 

The membrane allows the water molecules through but not solute 
molecules as they are too large 



Enzymes and Temperature 
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Enzymes are protein molecules that act as catalysts. 

They speed up the rate of reaction 

At low temperatures, enzymes 
work slowly. 

As the temperature is 
increased, the enzyme activity 
increases until it reaches the 
optimum temperature 

After this temperature, the 
enzyme molecule becomes 
permanently damaged. This 
leads to little or no activity, 

We say the enzyme has been 
denatured 



Enzymes – Lock and Key 
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Each enzyme has a certain shape. 

Only a molecule with the correct shape can fit into an enzyme. 

The place where a molecule fits is called the active site 

Once the molecule and enzyme are linked, the reaction takes 
place. 

If an enzyme is heated above a certain 
temperature, the active site changes 
shape and can’t be turned back. 



Water Balance 
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Water is input from food, drinks and respiration 

It is lost through sweating, breathing and excretion of faeces 
and urine 

The kidneys filter blood and remove all waste (urea) and keep a 
balance 



Temperature 

If hot, then extra water will be lost as sweat 

What can Affect Water Balance? 
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Exercise 

More sweat is produced during exercise 

Fluid intake 

Some drinks (such as tea and coffee) cause more 
water to be excreted.  Alcohol is a diuretic and this 
can cause dehydration 

Salt intake 

                      Too many salty snacks can increase the amounts of 
salt in the urine 


