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(1) Central nervous system (CNS).  This is made of the brain and spinal cord.  These cells 

are coordinator cells.  (2) The peripheral nervous system is made up of nerves to and from 

the brain and spinal cord (sensory and motor neurones). 

 

 

  
Question: Why do your pupils need to change size? 

________________________________________________________________________

________________________________________________________________________ 

 

Neurones 

 

Remember, a nerve impulse is carried along the membrane of nerve cells.  They are long and 

have a myelin sheath (fatty covering which acts as an insulator) around them.  This speeds up 

the electrical impulse along them. 

 

 

 

 

 

 

In bright light the pupil of the 

eye gets smaller – another 

reflex arc. 
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Neurones 
 

Neurones:  

 

• Are long (nearly 2m) 

 

• Have branched endings (dendrites) to pick up impulses 

 

• Are insulated by a fatty sheath, so that the electrical impulses do not cross over 

 
 

Signals have to pass from the ends of axons of one neurone (called the presynaptic 

membrane) to the membrane of the cell body of another neurone (called the post synaptic 

membrane).  There is a gap called the synapse between these two neurones to allow some 

control of the impulse (label synapse on diagram).  An impulse triggers the release of 

transmitter substance e.g. acetylcholine, which is released from synaptic vesicles that fuse 

with the presynaptic membrane.  This diffuses across the synapse and attaches to receptor 

molecules on the postsynaptic membrane so initiating a new impulse in this second 

neurone. 

 

Since the brain is kept informed during a reflex action, it is possible to modify or 

‘condition’ some reflexes. 

 

Question: Explain how an impulse travels from a receptor to an effector. 

________________________________________________________________________

________________________________________________________________________ 

 

Question: How are neurones adapted so that an impulse passes through them in one 

direction only? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

Homeostasis 
 

Homeostasis involves balancing body functions to maintain a constant internal 

environment. 

 

A mechanism called negative feedback works automatically to help you keep all these things 

steady. 
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Example: Changes in the environment trigger a response that counteracts the changes – e.g. a 

rise in body temperature causes a response that lowers body temperature. 

 

This means that the internal environment tends to stay around a ‘norm’, the level at which the 

cells work best. 

 

This only works within certain limits – if the environment changes too much then it might not 

be possible to counteract it. 

 

 
 

Staying in balance 

 

Normal body temperature is 37C.  Body cells work best at this. 

 

Body temperature can be checked with a heat-sensitive strip placed on the forehead or a 

clinical thermometer placed inside the mouth or anus. 

 

Hospitals use thermal imaging to show the temperature of parts of the body. 

 

Hotter parts are shown in red, cooler parts in blue 

 

Question: What advice would you give to people in a heat wave in order to reduce heat loss? 

___________________________________________________________________________

___________________________________________________________________________ 

 

Question: In what way can blood flow help to regulate body temperature? 

___________________________________________________________________________

___________________________________________________________________________ 
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Question: How does the flow of blood help to regulate the temperature of the internal 

environment? 

___________________________________________________________________________

___________________________________________________________________________ 

 

Question: Without temperature control of the internal environment, we could die.  Explain 

why. 

___________________________________________________________________________

___________________________________________________________________________ 

  

The hypothalamus [Thermoregulatory Centre] 
 

Another name for the thermoregulatory system is the hypothalamus or the thermoregulatory 

centre in the brain.  This contains receptors that are sensitive to the blood temperature in the 

brain.  It also receives impulses from the skin that provide information about skin 

temperature. The following explanation of temperature control in the body is an example 

of neuronal control. 

 

 

Question: Complete the text using the words that follow: 

 

When we get warm, the temperature of our blood ______.  This warmer blood then passes 

through a part of the brain called the _________ centre. 

 

This acts as both a receptor [detects the change in the internal environment i.e. _______] and 

a processing centre [coordinator]. 

 

It must now bring about changes in the body to lower the ________.  To do this it produces 

the following effects: 

 

[a] Neurons send messages to muscles around blood vessels nearer the skin to _______ [open] 

so that warm blood goes nearer to the skin.  This is called _________. This allows heat to 

escape more quickly.  In addition we sweat and the evaporating water from the removes heat 

from the body. 

 

The effect is the opposite to the initial change.  Any homeostatic process, which reverses the 

initial change in the internal environment, is called a ________ feedback mechanism. 

 

Possible words: dilate, constrict, temperature, vasodilatation, vasoconstriction, increases, 

decreases, receptor, thermoregulatory, body, negative, positive  
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Question: Complete the text using the words that follow: 

 

When we get cold, the temperature of our blood ______.  This colder blood then passes 

through a part of the brain called the _________ centre. 

 

This acts as both a receptor [detects the change in the internal environment i.e. _______] and 

a processing centre [coordinator]. 

 

It must now bring about changes in the body to increase the ________.  To do this it produces 

the following effects: 

 

[a] Neurons send messages to muscles around blood vessels nearer the skin to _______ 

[close] so that colder blood does not go nearer to the skin.  This is called _________. This 

prevents heat to escape more quickly.  In addition we stop sweating  

 

The effect is the opposite to the initial change.  Any homeostatic process, which reverses the 

initial change in the internal environment, is called a ________ feedback mechanism. 

 

Possible words: dilate, constrict, temperature, vasodilatation, vasoconstriction, increases, 

decreases, receptor, thermoregulatory, body, negative, positive 

 

 

Water regulation in the body 

 
Question: Complete the following text using the words that follow: 

 

If we drink too much water, the volume of the blood _______ and this can raise the blood 

pressure.  The heart has to beat faster and _______ and this can lead to a heart attack. 

 

The pituitary gland detects this increase in blood water content and responds by producing 

just a ______ bit of the hormone called Antidiuretic Hormone [ADH].  This then goes to the 

______, which will bring about an effect [effector organ]. 

 

The kidney responds by producing a lot of very watery [urine].  This is because water is 

removed by the kidney to make urine and a little ADH only reabsorbs back into the blood a 

little _______. [Result = lots of watery urine]. 

 

If we drink too little water or we are very hot [lost lots of water by sweating], the volume of 

the blood _______ and this can lower the blood pressure.  The heart cannot pump oxygenated 

blood fast enough around the body. 

 

The pituitary gland detects this decrease in blood water content and responds by producing 

lots of ______ Antidiuretic Hormone.  This then goes to the ______, which will bring about 

an effect [effector organ]. 

 

The kidney responds by producing a little of a concentrated urine.  This is because water is 

removed by the kidney to make urine and a lot of ADH reabsorbs back into the blood lots of 

_______.  

 

Possible words: water, ADH, kidney, increases, stronger, little, water, kidney, decreases 
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Question: Complete the flow diagram below showing the role of the pituitary gland in 

controlling the homeostatic response to blood water content 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The brain 

The brain controls complex behaviour. It is made of billions of interconnected neurones and has different 

regions that carry out different functions. 

There are four main areas in the brain: 

• The cerebrum (the outer layer is called the cerebral cortex), which is split into two hemispheres and is 

highly folded. It controls intelligence, personality, conscious thought, and high-level functions, such as 

language and verbal memory. 

• The cerebellum, which controls balance, co-ordination of movement and muscular activity. 

• The medulla, which controls unconscious activities such as heart rate and breathing rate, 

• The hypothalamus, which is the regulating centre for temperature and water balance within the body. 

The nervous system enables humans to react to their surroundings and to coordinate their behaviour. It comprises 

millions of neurones and uses electrical impulses to communicate very quickly. 

Investigating the brain - Higher 

Modern science has allowed scientists to discover how different parts of the brain function. Neuroscientists 

have been able to map various regions of the brain to particular functions by studying patients with brain 

damage, electrically stimulating different parts of the brain, and using MRI scanning techniques. 

Brain damage 

A well-documented example of brain damage is of Phineas Gage, who in 1848 had a serious accident whilst 

laying railway tracks and an iron rod went through his skull.  

Phineas survived the accident, but it was documented that his personality changed following it. It was noted 

that he lost his inhibitions socially and emotionally. 

Doctors realised the changes in Phineas were due to the damage in the particular parts of the brain that the 

iron rod had passed through. This important case allowed scientists to examine the effect of the injuries on 

his brain activity. 



Non-invasive brain procedures include: 

Electrical stimulation 

Scientists have stimulated different parts of the brain with a weak electrical current and asked patients to 

describe what they experienced. If the motor area is stimulated, the patient makes an involuntary movement. 

If the visual area is stimulated, they may see a flash of colour. EEGs (Electroencephalograms) can be 

created and studied, to observe the electrical activity in the brain. 

 

 

MRI brain scans 

Modern imaging methods such as MRI (Magnetic Resonance Imaging) scans, use strong magnetic fields and 

radio waves to show details of brain structure and function. Patients are asked to perform various tasks and, 

by looking at the scan, scientists can see which parts of the brain are active when the task is carried out. 

Risks 

Brain surgery may be needed to remove a tumour or excess fluid, such as blood. All surgery carries a level 

of risk, but due to the complexity and delicacy of the brain, investigating and treating brain disorders can be 

exceedingly difficult. If surgery is undergone more damage or side-effects may be created, which could 

affect the patients' quality of life. Serious considerations about the risks involved against the benefits need to 

be undertaken first. 

The nervous system enables humans to react to their surroundings and to coordinate their behaviour. It 

comprises millions of neurones and uses electrical impulses to communicate very quickly. 

The eye is a sense organ containing receptors sensitive to light intensity and colour. 

Structure Function 

Cornea Refracts light - bends it as it enters the eye 



Structure Function 

Iris Controls how much light enters the pupil 

Lens Further refracts light to focus it onto the retina 

Retina Contains the light receptors 

Optic nerve Carries impulses between the eye and the brain 

Sclera Tough white outer layer of the eye. It helps protect the eye from injury 

The retina 

Light passes through the eyeball to the retina. There are two main types of light receptors - rods and cones. 

Rods are more sensitive to light than cones, so they are useful for seeing in dim light. There are three 

different types of cone cells which produce colour vision. 

The pupil reflex 

The amount of light entering the eye is controlled by a reflex action. The size of the pupil changes in 

response to bright or dim light. This is controlled by the muscles of the iris. 

 

The nervous system enables humans to react to their surroundings and to coordinate their behaviour. It 

comprises millions of neurones and uses electrical impulses to communicate very quickly. 

How the eye works – Higher 

Accommodation is the process of changing the shape of the lens to focus on near or distant objects. 

To focus on a near object – the lens becomes thicker, this allows the light rays to refract (bend) more 

strongly. 

To focus on a distant object – the lens is pulled thin, this allows the light rays to refract slightly. 



Position 
Ciliary 

muscles 

Suspensory 

ligaments 

Muscle 

tension 

Lens 

shape 
Refraction 

Near Contract Slacken/loosen Low Fat/thicker 
Light is refracted 

strongly 

Distant Relax Stretched/tighten High Thin 
Light is only refracted 

slightly 

 

 

Common defects of the eye and how they can be overcome 

Correcting vision defects 

Two common defects of the eyes are myopia (short-sightedness) and hyperopia (long-sightedness). In both 

cases rays of light do not focus on the retina so a clear image is not formed. 

These two defects are treated with spectacle lenses, which refract (bend) the light rays so that they do focus 

on the retina. 

Short sight 

Someone with short-sight can see near objects clearly, but cannot focus properly on distant objects. 

Short sight is caused by one of the following: 

• The eyeball being elongated - so that the distance between the lens and the retina is too great. 

• The lens being too thick and curved - so that light is focused in front of the retina. 

Short-sightedness can be corrected by placing a concave lens in front of the eye, as shown in the diagrams 

below. 



 

Myopia - short-sightedness 

Long-sight 

Someone who is long-sighted can see distant objects clearly, but they cannot focus properly on near objects. 

Long-sightedness is caused by one of the following: 

• the eyeball being too short - so the distance between the lens and retina is too small 

• a loss of elasticity in the lens - meaning it cannot become thick enough to focus (which is often age-

related) 

As a result, the lens focuses light behind the retina instead of onto it. Long-sightedness is corrected by 

putting a convex lens in front of the eye, as shown in the diagrams below. 

 

Long-sightedness (Hyperopia) 

New technologies have provided alternatives to wearing spectacle lenses: the hard and soft contact lenses, 

laser surgery to change the shape of the cornea and a replacement lens in the eye. Contact lenses – work by 

being in 'contact' with your eye. They float on the surface of the cornea. They work like spectacle lenses, by 

focusing and refracting the light. 

• Laser surgery – reshapes the cornea surgically. Common for myopia but can be used for some hyperopia 

conditions. 

• Replacement lens – implanting artificial lenses is a recent development, and can placed in front of the 

original lens, through a small cut in the cornea, to correct an eye defect. 
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What is homeostasis? 
 

Inside our body it is known as the internal environment.  If the conditions change dramatically e.g. 

temperature increases, this could kill us! 

 

Homeostasis refers to any process carried out by the body, which tries to bring the normal 

conditions in the internal environment back to normal 

 

Question: Complete the following table: 

 

Change in internal 

environment 

Change in internal 

environment 

Homeostatic mechanism needs to do 

what? 

Temperature gets too high 

 

 Bring temperature back to 37C 

Too much sugar in blood 

 

  

Too many amino acids in 

blood for cell requirements 

  

  Remove just the correct amount of water 

from the blood when making urine 

 

How does the body regulate its internal temperature? 

 
If the temperature of the body gets too high, enzymes in cells become denatured.  They cannot then 

aid reactions such as respiration and so you die.  If the temperature gets too low, enzymes don’t 

have enough kinetic energy to collide into substrate molecules in cells and so you die.  We need to 

regulate our body temperature to a certain level so that enzymes in cells work at their maximum 

rate. 

 

Question: Complete the table below to show how the body does this with the text that follows: 

 

Too cold? Too hot? 

Muscles shiver.  Energy warms the body tissues 

as muscles contract when you shiver. 

 

No sweat made 

 

 

 Hair lies flat 

 

Skin goes paler.  Blood is diverted away from 

the skin surface to the core to retain warmth 

[vasoconstriction] 

 

Erector muscles make your hair stand on end, 

trapping a layer of warm air. 

 

 Taking a break from exercise or moving to the 

shade will let your body temperature recover.  

Removing clothes increases the rate of heat loss.  

If you wet your skin or fan yourself, evaporation 

will provide a cooling effect. 

 

 

 

 

 

 

 

You could do exercises to warm up.  

Putting on more clothes will reduce 

heat loss.  Moving to a warm place 

or having a hot drink will help. 

Hair lies flat. Skin becomes flushed.  Blood vessels near 

the skin surface widen, helping heat to be 

lost to the surroundings [vasodilation]. 

Erector muscles make your hair stand 

on end, trapping a layer of warm air. 

Muscles don’t shiver Sweat is produced.  As water 

molecules in sweat evaporate into the 

air, they take heat away with them 

from the skin surface. 
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How is the blood diverted towards or away from the skin? 

 

This is vasodilation                                        This is vasoconstriction 

 

• In vasodilation, more warm blood flows near to skin surface 

 

• In vasoconstriction, less warm blood flows near to skin surface 

 

Question: The homeostatic response of the body to changes in temperature is called a negative 

feedback mechanism.  This is because a change away from the normal conditions results in a 

response, which brings about the opposite [i.e. negative] response. 
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Now explain fully in your own words the negative feedback homeostatic mechanism involving the 

hypothalamus thermoregulator in the brain, which brings high temperatures, generated in the body 

back to normal [consider this to be a six-point extended exam question needing 6 relevant points] 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: Explain why vasodilation and vasoconstriction are said to be controlled by antagonistic 

effectors. 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________  

 

The homeostatic processes which regulate blood sugar concentration 

 
Processed foods contain a lot of sugar to make them taste better and to encourage people to buy 

them.  A lot of sugar in one go causes a surge of the hormone insulin made by the pancreatic cells.  

The insulin encourages liver cells to remove the glucose and convert it into glycogen which is 

stored in liver cells. 

 

This is necessary because high levels of glucose in the blood cause the following; 

 

• Large volumes of water have to be removed from the blood to make a watery urine to 

dissolve and remove the excess glucose. 

• This lowers the ability of the blood to deliver oxygen to the brain and heart. 

• You feel drowsy, tired, and thirsty and you could go into a coma. 
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Question: Complete the text below using the words that follow: 

 

When we eat a meal our blood sugar concentration _________ dramatically.  This could be a 

problem because the concentration of the plasma could become stronger than that of the cytoplasm 

of both red and _________ blood cells.  Water would then pass out of these cells by a process called 

________.  The blood sugar concentration must therefore be lowered to an acceptable level. 

 

The receptor cells for this change in the internal __________ are cells in the pancreas.  These cells 

are also coordinators for this pathway.  They respond by producing a chemical messenger, a 

hormone called _________.  This travels in the blood to the liver (effector organ), and stimulates 

these cells to take up excess glucose from the blood and polymerise them into __________ 

molecules. 

 

Possible words: glycogen, insulin, increases, osmosis, white, environment  

 

Question: Keep up the good work! 

 

During periods of starvation the blood glucose level becomes very low.  This can be dangerous 

because all cells need glucose for the process of __________ to produce energy including _______ 

cells. 

 

Once again the receptor cells which this time detect the low blood glucose concentration are cells in 

the __________.  This time, the pancreatic cells act as a coordinator and produce the hormone 

called _________.  This travels in the blood stream to the liver (effector), which is stimulated to 

break down stored _________ back into soluble molecules of glucose.  This in turn hopefully 

restores the blood glucose concentration back to normal. 

 

Possible words: Glycogen, glucagon, pancreas, respiration, brain   

 

 

 

 

Glucose        glucose        glucose 

 

 

 

 

Question:  People who overeat, ‘over stimulate’ their pancreatic cells to produce insulin, so that in 

time they stop doing so.  This leads to a disease called diabetes type 2 [caused by diet] as opposed 

to diabetes type 1 [inherited]..  Why do you think that this disease can be dangerous if untreated? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Diabetes is a disease in which a person’s blood glucose concentration may rise to a fatally high 

level because the pancreas does not produce enough of the hormone insulin.  Diabetes may be 

treated by careful attention to diet and by injecting insulin into the blood. 

 

Question: List all the foods that you ate yesterday.  Highlight any food that you feel a diabetic 

should eat only in small quantities because it may contain particularly high sugar content. 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

Glycogen in liver 

cells 
Dissolved in the blood 
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Question: How might exercise affect blood sugar levels? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: Diabetics inject insulin rather than swallow it.  Why cannt insulin be swallowed? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Exercise and a healthy body mass 

 
Exercise is important for staying healthy.  It helps strengthen your muscles, improve your 

coordination and develop your self-discipline.  If you use up the energy that you have taken in as 

food, then your mass will stay fairly constant. 

 

 
 

Question: The table below shows how much energy is used up per kg of body mass per hour 

 

Activity Energy [kJ/kg/h] 

Sitting quietly 1.7 

Writing 1.7 

Standing relaxed 2.1 

Vacuuming 11.3 

Walking rapidly 14.2 

Running 29.3 

Swimming [4km/hour] 33 

 

[a] A 70kg man sits quietly for 1 hour.  How much energy does he use up [expend] in 1 hour? 

________________________________________________________________________________ 
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5.2.3 The eye (biology only)  
Eye - a sense organ containing receptors sensitive to light intensity & colour 

 
Functions 

Retina • contains light receptors, rods & cones 

Optic nerve • carries sensory neurons from retina to brain 

Sclera • tough outer coat 

Cornea • Focus light onto retina 

Iris • controls amount of light entering eye 

Ciliary muscles • controls shape of lens 

Suspensory ligaments • attach lens to ciliary muscles 

  
 
Pupil reflex in response to light 
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 Accommodation 
•  process of changing the shape of the lens to focus on near or distant objects 

To focus on near object To focus on a distant object 

 

 

• ciliary muscles contract 
• suspensory ligaments loosen 
• lens is then thicker & refracts light rays 

strongly 

• ciliary muscles relax 
• suspensory ligaments are pulled tight 
• lens is then pulled thin & only slightly refracts 

light rays 

  
Eye defects  

• Occur when light doesn't focus on retina 

Types Myopia (short sightedness) Hyperopia (long sightedness) 

  • Lens too curved 
• Distant objects appear blurry 

• Lens too flat 
• Cannot refract light enough 

  
Treatments 

1. Spectacle lenses • Refract light rays so they focus on retina 

Myopia  Hyperopia 

 
Concave lens bends light so light 
focuses on the retina 

 
Convex lens bring rays together 

 

2. Contact lenses • Hard or soft last for different lengths of time 

3. Laser surgery Myopia Hyperopia 

• Reduce thickness of cornea 
• So it refracts less light 

• Change its curvature 
• So it refracts light more strongly 

 

4. Replacement 
lens 

• Treat hyperopia by replacing it with artificial lens 
• Could damage retina 

 
 



GCSE/IGCSE Biology notes  Topic 5 – Homeostasis and response 

 7 

5.2.4 Control of body temperature (biology only)  
Describe what happens in the body to keep the body temperature constant. (6) 

• Body temp monitored by thermoregulatory centre (TC) 
• TC contains thermoreceptor  
• Thermoreceptor in skin send nervous impulses to TC, giving info about skin temp 

If core body temp too high 
• Blood vessels supplying blood to skin dilate 
• So more blood flows near skin surface  
• More heat loss 
• Sweat glands release more sweat to cool body 

If core body temp too low 
• Blood vessels supplying blood to skin constrict 
• Less blood flows near skin surface 
• Less heat loss 
• Muscles may shiver to release heat energy  

  
Why it is important to control body temperature. (1) 

• Enzymes work best 
• So chemical reactions are fastest 
• Prevent damage to cells 

 

5.3 Hormonal coordination in humans  
 

5.3.1 Human endocrine system  
Endocrine system 

• Composed of gland which secrete chemicals called hormones into bloodstream 
• Hormone transported in bloodstream to target organ where it produces an effect 
• Effect slower but longer compare to nervous system 

  
What is a hormone? (1) 

• Chemical messenger produced by endocrine gland 
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Pituitary 
gland 

• Acts as 'master gland' 
• Secretes hormones into blood in response to body conditions 
• (Some hormones act on other glands to stimulate other hormones to produce 

different hormones) 
• In men - stimulate ovaries 
• In women - stimulate testes 

Thyroid gland • Produce thyroxine  
• Controls metabolic rate 
• Controlled by negative feedback 

Adrenal gland • Produce adrenaline 
• Prepares body for stressful situations / 'fight or flight' response 
• Increase heart rate & delivery of O2 & glucose to brain & muscles 

Pancreas • Secretes insulin  
• Controls level of glucose in blood 

Ovary  • Produce & release eggs 
• Produce oestrogen  
• Causes changes at puberty & control menstrual cycle 

Testis • Produce sperm   
• Produce testosterone   
• Cause changes at puberty & stimulates sperm production 

 
Hyperthyroidism - caused by an overactive thyroid gland 
 
Suggest what would happen in the body of a person with hyperthyroidism. (3) 

• Too much thyroxine is released into blood 
• Which raises basal metabolic rate (BMR) 
• Causing increase formation of glycogen, rate of respiration, breakdown of proteins 

 

5.3.2 Control of blood glucose concentration  
Which organ in the body monitors the concentration of glucose (sugar) in the blood? (1) 

• Pancreas 
  
Explain how insulin controls blood glucose levels in body (3) 

• If too high, pancreas produces insulin to cause glucose move from blood into cells 
• In liver & muscle cells, excess glucose is converted to glycogen for storage 
• If too low, pancreas produces glucagon to break down glycogen to convert into glucose & released 

into blood in a negative feedback cycle 
  

During the race, the cyclist’s blood glucose concentration began to decrease. Describe how the body 
responds when the blood glucose concentration begins to decrease. (3) 

• Pancreas detects low blood glucose 
• Produces glucagon  
• So glycogen is converted to glucose  
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  Description Treatment 

Type 1 
diabetes 

• Pancreas fails to produce sufficient 
insulin 

• Characterized by uncollected high blood 
glucose levels 

• Insulin injections to replace insulin 
that isn't made 

• Pancreas transplant  
• (Dis - pancreas could be rejected) 

Type 2 
diabetes 

• Body cells no longer respond to insulin 
produced 

• Risk - obesity 

• Carbohydrate controlled diet 
• Exercise  

  
Insulin cannot be taken as a tablet. Why? (1) 

• It digested / broken down 
  
Other than using drugs or insulin, give two methods of treating diabetes. (2) 

• Control or change diet 
• Exercise 
• Pancreas transplant 

 Give one symptom of diabetes (1) 
• High normal blood sugar & remains high 

  
Give one way in which a diabetic may be advised to change their diet. (1) 

• Small meals 
  
How does this change in diet help diabetic? (1) 

• Prevent high blood sugar 
  
A high concentration of glucose in blood can harm body cells as a result of osmosis. Explain why. (4) 

• Water movement out of cell from dilute to concentrated solution through partially permeable 
membrane  

• Cell shrink 
 

5.3.3 Maintaining water and nitrogen balance in the body (biology only)  
• Water leaves body through lungs during exhalation 
• Water, ions & urea lost from skin in sweat 
• Excess water, ions & urea are removed through kidneys in urine 

  
What happens to body cells if kidneys produce very little urine? (1) 
• Cells swell  

  
If body cells lose/gain too much water by osmosis, they don't function efficiently 

  
The digestion of proteins from diet 
• Excess amino acids deaminated & form ammonia 
• Ammonia is toxic so converted to urea in liver 
• Urea filtered by kidney & released into blood 
• Urea in urine stored in bladder for safe excretion 
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How urine is produced by kidneys. (5) 
• Urea filtered by kidney & released into blood 
• Reabsorption of all glucose, some ions by active transport & water by osmosis as needed by body 

back into blood 
• Urea present in urine 

  
Functions of kidneys in maintaining water balance of body 
• Filtration - high pressure in blood forces small molecules (glucose, urea, ions, water) out of blood into 

tubules 
• Selective reabsorption - all glucose for respiration & enough water & ions to make con in body 

constant, no urea reabsorbed 
• Formation of urine - anything remaining in tubules forms urine & passes down into bladder 

  
How to keep water concentration constant? 
If water concentration in blood too high 
• Detected by osmoreceptor in hypothalamus 
• Less ADH (anti-diuretic hormone) released by pituitary gland 
• Less water reabsorbed from kidney tubules to blood 
• Less water in blood 

If water concentration in blood too low 
• Detected by osmoreceptor in hypothalamus 
• More ADH released by pituitary gland 
• More water reabsorbed from kidney tubules to blood 
• More water in blood 

Treatments for kidney failure 

Organ transplant Use kidney dialysis 

Advantages Disadvantages 

• Keep blood 
concentration 
constant 

• Prevent high 
blood pressure 

• Cheaper in long 
term 

• Long term drug 
use 

• Hazards of 
operation 

• Shortage of 
donors 

 

How it works 
• Unfiltered blood taken from blood vessel in 

arm 
• Blood pump keep blood moving 
• Mixed with blood thinners / anti-coagulant to 

prevent clotting 
• Inside dialysis machine, blood & dialysis fluid 

separated by partially permeable membrane. 
Blood flows in opposite direction to dialysis 
fluid, allowing exchange occur 

• Excess ions & water diffuse across partially 
permeable membrane  

• Clean blood flows through bubble trap to get 
rid of bubbles 

• Clean blood returns to blood vessel in arm 
  
Dialysis fluid  

• Same concentration of glucose & ions - no net 
movement of glucose out of blood 

• No urea - steep concentration gradient from 
blood down to fluid - more urea leaves blood 
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Advantages Disadvantages 

• Available to all 
patients 

• No need for 
immune-
suppressant 
drugs 

• Limit salt & 
protein intake 

• Risk of blood 
clot 

• Regular dialysis 
sessions 
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Explain why transplanted organ may be rejected. (3) 
• WBC produce antibodies, which attack antigens on transplanted organ 

 
How to prevent kidney from being rejected? (1) 
• Tissue typing donor kidney 

 

5.3.4  Hormones in human reproduction  
During puberty reproductive hormones cause secondary sex characteristics to develop. 
What is ovulation? (1) 

• Release of egg from ovary 
• At puberty eggs begin to mature & one is released every 28 days 

Follicle stimulating hormone 
(FSH) 

• Stimulates egg maturation in ovary 
• Stimulates ovary to produce oestrogen 

Oestrogen • Stimulate release of eggs 

Luteinising hormone (LH) • Inhibits FSH 
• Stimulates release of egg   
• Causes uterus lining to develop, while progesterone maintains it 

Progesterone • Maintain uterus lining 
• Inhibits release of FSH & LH 
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Describe how FSH, LH & oestrogen are involved in control of menstrual cycle. (3) 

• FSH - stimulate egg maturation 
• LS - stimulate egg release 
• Oestrogen - inhibits FSH 

  
The mini-pill is a contraceptive that only contains progesterone hormone. 
Explain why missing a dose of mini-pill would reduce success rate of mini-pill. (4) 

• Missing a dose cause drop in progesterone level 
• So FSH & LH not inhibited anyone 
• Egg is matured & released 

 

5.3.5  Contraception  
How oral contraceptives / hormonal methods of contraception prevent eggs mature?  

• Contraceptive pill contains oestrogen (stop FSH) & progesterone (stop FSH & LH) - stop ovulation 
• Injection, implant or skin patch release progesterone - inhibit maturation & egg release for a no of 

months/years (how long and how effective?) 
Advantage - reliable  
Disadvantage - doesn't protect against STDs 

  
How can non-hormonal methods of contraception control fertility? 

• Barrier methods eg condoms & diaphragms - prevent sperm reaching egg 
• Spermicidal agents - kill or disable sperm 
• Intrauterine devices (IUD) - prevent implantation of embryo or release of hormone 
• Abstaining from intercourse when egg is in oviduct (natural method) 
• Sterilisation (surgical methods)  

In women - female sterilisation - oviducts are cut to prevent egg from reaching uterus 
In men - vasectomy - sperm tubes are cut to prevent sperm from leaving penis 

Disadvantage - x prevent STDs 
  
Why issues around contraception cannot be answered by science alone? 

• The Catholic church teaches that all contraception is unethical, except natural methods 
  
Condom prevents STDs 
  
Describe benefits & possible problems that may result from use of hormones to regulate human 
reproduction. You should refer to fertility drugs & contraceptives in your answer. (4) 

  Advantages Disadvantages 

Oral contraceptives • Prevent egg release 
• Regulate menstrual cycle 

• Prolonged use may prevent later 
ovulation  

• Cause headache 

Fertility drugs • Can stimulate egg release • Multiple births 
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Source: https://www.bbc.co.uk/bitesize/guides/zpwjk2p/revision/7  
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5.3.6  The use of hormones to treat infertility (HT only)  
Name 2 hormones used in IVF treatment. (2) 

• FSH & LH 
  
Why are fertility drugs given to some women? (1) 

• To stimulate egg production to help them get pregnant 
  
Describe the process of IVF. (4) 

• FSH & LH given to mother to matures & release eggs 
• Egg collected from mother's ovary & mixed by sperm 

from father in the lab. Fertilisation occurs.  
• Fertilised egg divides & develop into embryos 
• When they're tiny balls of cells, one or two embryos are 

inserted into mother's uterus 
  
Disadvantages of IVF treatment (4) 

• Low success rate / more likely to have faulty chromosome if too old 
• Emotionally & physically stressful 
• Multiple births cause possible harm to mother & babies 
• Expensive 

  
The committee which regulates IVF treatment now advises that only one embryo is used in each 
treatment. Suggest one reason for this. (1) 

• So fewer multiple births 
• Multiple births cause possible harm to mother & babies 

 

5.3.7 Negative feedback (HT only)  
Details in… 
5.3.2 Control of blood glucose concentration 
5.3.3 Maintaining water and nitrogen balance in the body (biology only) 
 

5.4 Plant hormones (biology only)  
 

5.4.1 Control and coordination  
Where is the plant hormone made?  

• In the root tip 
  
Which hormone and how does it control the responses of plants to light and gravity? 

Auxin 
• Unequal distributions of auxin cause unequal growth rates in plant roots & shoots 
• Higher con of hormone causes faster growth in shoot but slower growth in roots 

 Why do plant produce hormones? 
• To coordinate & control growth and responses to light (phototropism) & gravity (gravitropism or 

geotropism) 
  
Describe how light affect the direction of growth of shoots. (4) 
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When shoot tip is exposed to light 
• More auxin accumulates on shaded side 
• This causes cells elongate faster on shaded side as it has a higher con of auxin  
• Shoot grow towards light (phototropism) 
• This is a +ve tropism (plant grows towards stimulus) 

  
Explain how phototropism helps plant to survive. (3) 

• Plant can get as much light as possible 
• More photosynthesis takes place 
• Allow more energy to be generated 

  
Describe how gravity affect the direction of growth of roots & shoots. (4) 

When shoot grow sideways 
• More auxin on lower side due to gravity 
• This causes cells elongate faster on lower side as it has a higher con of auxin  
• Shoot bends upwards (-ve gravi/geotropism) 

When root grow sideways 
• More auxin on lower side due to gravity 
• Extra auxin inhibits growth 
• Cells on top elongate faster 
• Root bends downwards (+ve gravi/geotropism) 

  
Describe how moisture affect the direction of growth of roots & shoots. (4) 

• Roots grow towards moisture (hydrotropism) 
  
Explain how the hormone causes the appearance of the seedlings in Figure 7 to be different. You should 
refer to both seedlings in your answer. (3) 

 
• Uneven distribution of hormone in A (more auxin at bottom) 
• So top grows faster than bottom in A 
• Even distribution of hormone in B 
• Equal growth in B 

  
What happen if shoot is removed? 

• No auxin available 
• Shoot stop growing 

 
Practical 
Control variables 

• Type of plant 
• Amount of water poured to Petri dish 
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Method 
1. Set up 3 Petri dishes containing cotton wool soaked in equal amounts of water. 
2. Put 10 mustard seeds in each dish. 
3. Measure the length from the base of the shoot to the tip. Write your measurements in your result 

table. 
4. Make accurate labelled drawings of the seed. 
5. Place one Petri dishes into position. 
• Inside the box with the lid closed in darkness 
• Inside the box which is cut one side of the box in partial light 
• On a windowsill in full sunlight 
6. Put a lamp above the box which is cut to make sure some light is reaching inside the box. Don't 

move the dish. 
7. Water daily with equal amounts of water to each dish. 
8. Measure length from base of shoot to tip, for at least 5 consecutive days. 
9. Record your measurements in a result table, one for each light condition and calculate a mean. 

  

5.4.2 Use of plant hormones (HT only)  
Where are plant growth hormones used?  

• In agriculture & horticulture 
  
Why is auxin used? 

• As weed killers  
• As rooting powders 
• To stimulate growth in tissue culture 

  
How weed killers has an effect on biodiversity? 

• Kills plants that some species rely on as food source 
  
Why are ethene used in food industry?  

• To reduce time of ripening of fruit during storage & transport 
  
Why is gibberellin used?  

• To promote seed germination / flowering  
• Increase fruit size 
• End seed dormancy 

 


