
The excretory system 

• bladder 
• excretion 
• kidney 

• metabolic waste products 
• metabolise 
• toxic 
• urea 
• ureter 
• urethra 

• urinate 

We will now be looking at the excretory system. This is often confused with egestion, which we 
previously learned about. 

Differentiating between excretion and egestion 
Do you remember learning about the difference between excretion and egestion? Explain what 
you understand the difference between these terms are. 

Egestion is...  

 

 

Excretion is ...  

 

 

Purpose of the excretory system 

Our cells use oxygen and nutrients to function and in the process also produce various metabolic 
waste products including: 

• urea: a substance that is formed when protein is broken down in the liver 

• carbon dioxide: a by-product of cellular respiration 

The organs of the excretory system are responsible for removing these harmful metabolic waste 
products from the blood so that they do not build up to high concentrations. But, in the process, 
they have to retain the nutrients and water for the body to function. One of the main functions of 
the excretory system is to prevent too much or too little water in the body. 

Components of the excretory system 



The excretory system is responsible for removing 
metabolic waste products from the blood 
We already know that the lungs excrete carbon dioxide (CO2) when you exhale. Another organ 
that excretes waste is the skin. When you sweat, your skin excretes excess water, salts and a 
small percentage of urea. In this section, however, we will focus on the excretory system to 
remove metabolic waste from our blood in the form of urine. 

To do this, the body uses the urinary system that consists of four main parts. 

1. Kidneys 

The kidneys filter all the blood in your body to remove urea from the blood. You have two 
kidneys, each about the size of your fist and bean shaped. Your kidneys produce urine which is a 
combination of excess water and waste products. 

The first kidney transplant occurred in 1954. 

2. Ureters 

There are two ureters (thin tubes) which connect each kidney with the bladder and carry the 
urine from the kidney to the bladder. 

3. Bladder 

The bladder is a balloon-like organ that collects the urine before excreting it during urination. 

4. Urethra 

The urethra is a tube that connects the bladder to the outside of the human body through which 
the urine is excreted. 

Main processes in the excretory system 

There are four main processes discussed below. 

1. Filtration: All the blood in the body passes through the kidneys as part of the circulatory 
system. The kidneys filter the blood to remove unwanted minerals and urea, and also excess 
water. Some water is removed so that the metabolic waste products can be excreted in solution 
in the liquid urine. 



Your kidneys filter about 125 ml of blood every minute! Since you have about 7 to 8 litres of 
blood in your body, all your blood gets filtered 20 to 25 times per day through your kidneys! 

2. Absorption: Once the blood is filtered by the kidneys, the substances that the body needs are 
re-absorbed back into the blood so that they are not lost in the urine. 

3. Diffusion: The substances are transported into and out of the specialised cells of the kidney 
through the process of diffusion. 

4. Excretion: The kidneys funnel the liquid urine through the ureters to the bladder where it is 
stored. When the bladder has filled up, it uses muscles to force the urine out of the body through 
the urethra. This is called excretion. 

On average, your kidneys produce 1.5 liters of urine each day. 

Health issues involving the excretory system 

• antibiotic 

• infection 

Common diseases of the excretory system include: 

Kidney Failure: When this happens the kidney loses its ability to properly filter and remove 
metabolic waste which allows this waste to build up in the body. This is very harmful and may be 
fatal. In such cases the patient needs to undergo very regular kidney dialysis. Dialysis involves 

using a machine which filters the blood for the patient to remove waste products. 

A patient receiving dialysis to filter his blood 
because the kidneys are not working as they should. 

Bladder infection: This is one of the most common infections in women but is quite rare in men. 
Bacteria can enter the bladder and cause an infection. This causes swelling and pain when 
urinating. 

Kidney Stones: Kidney stones form when fluid intake is too low, resulting in the concentration of 
solutes (salts and minerals) in the kidney becoming too high. This can result in a small crystal 
(stone) forming. The kidney stone may stay in the kidney or move down the ureter to be excreted 
in the urine. A larger stone may however cause severe pain along the urinary tract and may even 
get stuck, blocking the flow of urine and causing severe pain or bleeding. 



A kidney stone which is about 4.5 mm in 
diameter. 
A summary video of the excretory system. 

The nervous system 

• brain 
• conduct 

• impulse 
• nerve 
• neuron 
• stimulus 
• transmit 
• vision 

A song about the nervous system. 

Purpose of the nervous system 

Our nervous system is a complex network that transmits nerve impulses between different parts 
of the body. The nerves in our body receive stimuli from inside the body or from the environment 
(from the ears, eyes, skin or tongue for instance). These are turned into impulses to the brain 
and spinal cord. 

Stimuli is the plural form of the word stimulus. 

Components of the nervous system 

The nervous system consists of various parts. 



 

1. Nerves 

Nerves are the long fibres which transmit messages from the brain and spinal cord to the rest of 
the body and back. Each nerve is actually an enclosed bundle of nerve cells, called neurons. The 
nerves work together to carry messages throughout the body. They make up the nerve tissue in 
the nervous system. 

This fluorescent image shows nerve cells, from 
a rat brain, which were grown in the laboratory. http://www.cellimagelibrary.org/images/8735  

Nerve impulses travel to and from the brain at 274 km per hour. 

2. Brain 

Your brain is located inside your skull. The brain is part of your central nervous system and 
sends messages to the rest of your body. There are different areas in the brain that have 
different functions. All these different areas also communicate with each other. 

Citizen science: Play a game to help MIT map the brain! http://eyewire.org/ 

http://www.cellimagelibrary.org/images/8735
http://eyewire.org/


A MRI (magnetic resonance imaging) scan of a 
person's head showing the position of the brain within the skull. 
http://commons.wikimedia.org/wiki/File:Brain_MRI_131666.png  
Learn more about the brain and participate in the interactive activities to stimulate the brain 
http://science.nationalgeographic.com/science/health-and-human-body/human-body/brain-

article.html  

Your brain makes up less than 2% of your total body weight, yet it uses 20% of your body's 
energy! 

3. Spinal cord 

The spinal cord runs from the brain through your spine, protected by your vertebral column. The 
spinal cord is a bundle of nervous tissue and other support cells. Together with the brain, the 
spinal cord also forms part of your central nervous system. 

4. Sensory organs 

We have mentioned that there is a central nervous system (made up of the brain and spinal 

cord). The second part of the nervous system within our bodies is the peripheral nervous system. 

"Peripheral" means on the outside. So the peripheral nervous system is on the outside of the 
central nervous system. 

The peripheral nervous system connects the central nervous system to the muscles and organs. 
Various sensory organs are responsible for collecting information and sending it via sensory 

nerves to the central nervous system. 

Our sensory organs are our: 

• ears 
• nose 
• eyes 
• skin 
• tongue 

The skin is the largest organ in the human body. 

Main processes in the nervous system 

http://commons.wikimedia.org/wiki/File:Brain_MRI_131666.png
http://science.nationalgeographic.com/science/health-and-human-body/human-body/brain-article.html
http://science.nationalgeographic.com/science/health-and-human-body/human-body/brain-article.html
http://science.nationalgeographic.com/science/health-and-human-body/human-body/brain-article.html


• auditory 
• degenerative 
• optic 

The nervous system is responsible for key processes in the body. These are discussed next. 

Sending and receiving impulses: Nerve cells in the brain send and receive multiple messages 

from multiple sources at any given moment. These are transmitted as electrical impulses. 

The amount of electricity used by the brain to send and receive messages can power the light in 

your refrigerator! 

The central nervous system interprets these signals and this is how we sense the world around 
us. These processes are: 

• Hearing: In the ear, sound waves are transformed into electrical signals that travel along 
the auditory nerve to the brain. This allows us to understand what we are hearing. 

• Seeing: Seeing and understanding what you see are complex processes. Light enters 
your eye and stimulates specialised cells within your eye. These cells transmit signals to 
the brain along the optic nerve, where they are interpreted as sight. 

• Feeling: The skin allows us to feel and experience the world around us through touch. 
Millions of nerve endings in the skin, called receptors, cover the skin, muscles, bones 
and joints, as well as internal organs and the circulatory system. These receptors 
respond to pressure, pain, temperature and movement. 

• Tasting: Taste buds in your tongue and parts of your mouth can distinguish between the 
different flavours: sweet, sour, bitter, salty. These receptors work very closely with the 
receptors in the nose. Together the taste and odour of food is sent to the brain where it is 
processed and interpreted. 

• Smelling: Nerve cells in the lining of your nose respond to molecules in the air. They 
send messages to the brain which interprets the smell accordingly and recognises any 
one of about 10 000 different smells! 

Want to learn more about the eye and sight? 
http://www.bootslearningstore.co.uk/ks2/eyesight.html  

Regulating: An important part of the nervous system is to maintain a balance within the human 
body. This includes regulating our body temperature. Our bodies need to be kept at about 37°C 
to work effectively. If the body is too hot the brain might try and cool the body through increased 
sweating. If you are very cold, your body will start to shiver to generate heat energy. These 

responses to changes in body temperature are controlled by your nervous system. 

Health issues involving the nervous system 

Trauma and injuries to brain and spinal cord: Any damage to the brain or spinal cord can 
have devastating effects on the human body. For example, people who break their necks in an 
accident, often damage their spinal cord. This prevents the brain from sending and receiving 
messages to the body and the person can become paralysed. 

Stroke: If blood flow to the brain is stopped, brain cells begin to die, even after just a few minutes 
without blood or oxygen. This can lead to a stroke where a part of the brain function is lost. 

http://www.bootslearningstore.co.uk/ks2/eyesight.html
http://www.bootslearningstore.co.uk/ks2/eyesight.html


When the brain is deprived of blood and oxygen 
due to a blood clot, the person may suffer from a stroke. 

Degenerative disorders: There are several problems associated with the nervous system that 
cause a gradual loss of function over time (degenerative). These conditions include Alzheimer's 
Disease, Parkinson's Disease and Multiple Sclerosis. 

Mental health problems: Examples include depression, anxiety disorder and personality 
disorders. 

Sensory organ problems: We have discussed the various sensory organs that are associated 
with the nervous system. These organs can also have problems, such as: 

• Deafness 
• Blindness 
• Short sightedness 

Effects of drug and alcohol on the brain: Different types of drugs target different areas in the 
brain and it is mostly the brain's reaction(s) that make people want to take drugs and/or alcohol. 

Alcohol and drug abuse can cause irreversible brain damage, a loss of memory, decreased 
learning capability, an increased risk of strokes and heart attacks, and a variety of emotional and 
mental health problems. 

The effects of drug and alcohol on the adolescent brain http://samafoundation.org/youth-
substance-addiction/effects-of-drugs-on-adolescent-brain/ 

 

http://samafoundation.org/youth-substance-addiction/effects-of-drugs-on-adolescent-brain/
http://samafoundation.org/youth-substance-addiction/effects-of-drugs-on-adolescent-brain/

