
Inflammatory Diseases

Treatment
As mentioned above reducing infl ammation 
immediately is not always the best course 
of action since it is part of the body’s normal 
defence mechanism. It is part of the healing 
process and without it injuries would never 
heal. 

If the infl ammation is severe or chronic then 
treatment is required. There are a whole variety 
of treatments ranging in complexity from the 
application of hot or cold packs to drugs and 
physiotherapy.

Ice packs are often the fi rst treatment to help 
reduce swelling. The ice pack should not be 
applied directly to the skin as this can cause 
‘ice-burns’, so a layer of cloth should be placed 
between the ice-pack and the skin and should 
be removed periodically.

Anti-infl ammatory medications can also be 
used to treat infl ammation and these come in three main groups. 

• Antihistamines are used to suppress the production of histamines 
and thus reduce the immune response. If you get an insect bite 
you can rub on an antihistamine cream to reduce the swelling and 
redness. Substances applied directly to the affected area are called 
topical formulations and can be applied either as a cream, spray or 
drops. They are also used to reduce the severity of allergic reactions 
such a hay-fever. In addition they may used to treat the skin, eyes 
(uveitis), lungs (asthma) and nose (rhinitis). 

• Non-Steroidal Anti-Infl ammatory Drugs (NSAIDs) are substances 
such as aspirin or ibuprofen. These are usually taken to reduce pain 
but they also reduce infl ammation by blocking the production of 
certain chemicals.

• Corticosteroids: Synthetic corticoids are used in the treatment 
of joint pain or infl ammation (arthritis), dermatitis, allergic reactions, 
asthma, infl ammatory bowel diseases such as ulcerative colitis and 
Crohn’s disease.

ImSAIDs (Immune Selective Anti-infl ammatory Derivatives) are a 
new group of non-steroidal compounds released by the submandibular 
salivary gland can be used to treat infl ammation. These help mediate 
the body’s immune responses but their use as a treatment is still in its 
infancy.

Reducing the risk
Excess weight is one of the main contributory factors causing 
infl ammation of joints. Therefore, weight reduction can greatly reduce 
infl ammation. 

Dietary factors also play an important role in infl ammatory diseases such 
as Chron’s disease so avoiding foods that trigger a response is strongly 
advised. Coeliac sufferers are put on a gluten free diet and those with 
lactose intolerance avoid dairy products.

A diet high in plants can reduce the chances of developing cancer, 
cardiovascular disease and diabetes which seem to have a correlation 
to chronic infl ammatory responses. 

Certain herbs including ginger, turmeric and even cannabis have been 
cited as anti-infl ammatory agents when included in the diet.

Introduction
Infl ammation is a word we are all familiar with, but do we know exactly 
what it is? It is localized physical condition in which part of the body 
becomes reddened, swollen, hot, and frequently painful, especially as a 
reaction to injury or infection. 

Infl ammation is part of innate immunity, i.e. you are born with it ― it 
is not a ‘learned’ reaction. It is the second line of defence to a ‘threat’, 
after barriers such as the skin and mucus. All living things have innate 
immunity but mammals and other vertebrates have developed a greatly 
advanced system that can attack specifi c threats and this is called the 
specifi c immune system. 

One of the major signs that the immune system is active is infl ammation 
and this occurs as two types: acute and chronic. 

Acute infl ammation starts rapidly, 
often within a few minutes of contact, 
and may occasionally quickly become 
severe if it is linked to an allergy. For 
example, a few people are allergic to 
bee stings which can result in rapid 
swelling. This swelling can lead to 
airways being closed especially if the 
sting is around the face area and can 
lead to death if not treated immediately. 

The signs and symptoms of acute 
infl ammation are only present for a few 
days or, at most, up to a few weeks. Typical examples we will all have 
experienced are scratches, nettle stings, aches and pains caused by 
overly vigorous exercise, or the effects of being hit by a hard object such 
as a stone or hockey ball.

There are fi ve main signs of acute infl ammation. These occur mainly on 
the surface ― infl ammation of inner organs is hidden from view.

• Redness - Blood vessels (arterioles) in the affected area dilate 

(become wider) to increase blood fl ow. The 
increased blood fl ow causes the area to 
become red due to extra red blood cells in 
the vicinity.

• Swelling is caused by an accumulation of 
tissue fl uid. The capillaries become swollen 
and more permeable, so fl uid and blood 
proteins move into the spaces between 
cells. This swelling is called oedema 

• Pain: The infl amed area is likely to be 
painful, due to the release of chemicals 
that stimulate nerve endings. The swelling 
pushes against the sensitive nerve 
endings, which send pain signals to the 
brain. However, the brain learns to ignore 
most of them, unless pressure against the 
nerve endings increases, e.g. when the 
area is touched or moves. Some inner 
organs may not produce pain as they have 
no pain receptors.

• Heat: the presence of more blood in 
the affected area makes it feel hot to the touch when compare to 
unaffected areas.

• Immobility is caused by oedema and increased sensitivity and can 
lead to some loss of normal movement and function.

Chronic infl ammation means long-term infl ammation, which can last 
for several months or even years. This results from a failure to eliminate 
the causative agent or an irritant that persists. It can also be caused by 
an autoimmune response where the body’s immune system attacks 
normal healthy tissue mistaking it for a pathogen. The symptoms are 
the same as for acute infl ammation but can eventually cause severe 
diseases and conditions, including asthma, some cancers, rheumatoid 
arthritis, atherosclerosis, periodontitis, ulcerative colitis, Crohn’s disease 
and hay fever. It is generally believed that most autoimmune diseases are 
triggered by an infection of some sort.

Mechanism of the infl ammatory response
The fi rst stage is irritation which leads to infl ammation. The main 
intermediaries in the infl ammatory response are special cells called 
mast cells. Immature mast cells circulate in blood all around body. They 
migrate into tissue, especially near surfaces in contact with the external 
environment such as skin and the lining of the breathing system, and 
once there they mature. When injury occurs they release histamines and 
other chemicals which start the infl ammatory response. 

Histamines cause arterioles to dilate increasing blood fl ow to the area 
and they also make the capillary walls more permeable. This allows more 
of the materials needed for repair to reach the area of injury and make 
it easier for phagocytic white blood cells to migrate from the blood 
to engulf and destroy any pathogens present, mop up any cell debris 
present or engulf any other foreign bodies.

Can infl ammation be bad?
The simple answer to this question is ‘yes’. However, it is a part of the 
normal immune response, which apart from producing redness also 
brings in more phagocytes which attack bacteria and other foreign 
bodies, thus protecting against possible infection. It only becomes 
harmful if the response is either too strong or persistent and develops into 
chronic infl ammation.
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MSD MEDICAL EDUCATION 

MSD works with leading medical education partners to deliver 
ongoing medical education training and was the fi rst company to 
partner with the BMJ (British Medical Journal) to bring their highly 
regarded BMJ Masterclasses to Ireland.

The renowned Merck Manuals, which have set the standard for 
excellence in professional medical information since they were 
fi rst published in 1899, are also accessible via the univadis 
portal. This includes one of the world’s most widely used medical 
textbooks ― The Merck Manual of Diagnosis and Therapy.

Millions of people around the world are living longer, more 
productive lives, thanks to improvements in healthcare, including 
access to innovative medicines and vaccines. 

At MSD in Ireland we are playing our part, working closely with 
many Irish charities, not-for-profi t organisations and centres of 
academic excellence to improve access to healthcare. Our current 
areas of focus include research partnerships, medical grants, 
patient access programmes and support of patient groups in their 
advocacy, policy and awareness work.

MSD PUBLIC HEALTH EDUCATION 

The ability of patients to read and understand healthcare 
information is vital to ongoing and effective health management. 
However, that is not always as straight forward as it might seem. 
Research suggests that people with low health literacy, make 
more mistakes with medication or treatment, are less able to 
follow treatment instructions, have diffi culties negotiating the 
healthcare system, and are more likely to be hospitalised than 
people with adequate health literacy. MSD recognises that as a 
leader in healthcare it has a role to play in helping address this 
vitally important issue. 

In 2007 MSD formed a partnership with the National Adult 
Literacy Agency (NALA) with the specifi c aim of increasing 
public awareness of the health literacy issue, and to engage with 
healthcare professionals. Over the past six years this partnership 
has helped Ireland become an internationally recognised centre of 
excellence in health literacy. The highly successful annual Crystal 
Clear MSD Health Literacy Awards is just one high profi le element 
amongst a number of initiatives. MSD also provides information 
to the public on a wide range of health topics in collaboration with 
partner organisations and through health education programmes 
in such areas as women’s health, hepatitis C, HIV, diabetes, 
osteoporosis and gastroenterology. 

For more information visit http://www.msd-ireland.com

Find this and other lessons on www.sta.ie

The innate and adaptive immune systems
The immune system consists of cells and special proteins that protect 
the body from dangerous substances or microbes. All living things 
have innate immunity but mammals and other vertebrates also have 
an adaptive immune system. The innate immune system is always 
ready to fi ght infection while the adaptive (or ‘specifi c’) immune system 
is activated when the innate system fails to stop infection. 

The main components of the innate immune system are: 

• physical epithelial barriers (e.g., skin) 
• phagocytic leukocytes
• dendritic cells
• a natural killer (NK) cells (a type of lymphocyte)
• circulating plasma proteins. 
The response may take a few hours.

The cells of the adaptive immune system “adapt” to the presence 
of infection by multiplying and producing substances to kill specifi c 
microbes. This response may be carried out by B lymphocytes or T 
lymphocytes. The response may take a few days.

Phagocytes migrate to infected areas where they ingest 
bacteria. In large  numbers they form a yellowish ‘pus’,as can 
be seen in the photograph. (Image from Wikipedia)

• (become wider) to increase blood flow. The increased blood 
flow causes the area to become red due to extra red blood 
cells in the vicinity.

• Swelling is caused by an accumulation of tissue fluid. The 
capillaries become swollen and more permeable, so fluid 
and blood proteins move into the spaces between cells. This 
swelling is called oedema 

• Pain: The inflamed area is likely to be painful, due to the 
release of chemicals that stimulate nerve endings. The swelling 
pushes against the sensitive nerve endings, which send pain 
signals to the brain. However, the brain learns to ignore most 
of them, unless pressure against the nerve endings increases, 
e.g. when the area is touched or moves. Some inner organs 
may not produce pain as they have no pain receptors.

• Heat: the presence of more blood in the affected area makes it 
feel hot to the touch when compare to unaffected areas.

• Immobility is caused by oedema and increased sensitivity and 
can lead to some loss of normal movement and function.

Chronic inflammation means long-term inflammation, which can 
last for several months or even years. This results from a failure to 
eliminate the causative agent or an irritant that persists. It can also 
be caused by an autoimmune response where the body’s immune 
system attacks normal healthy tissue mistaking it for a pathogen. 
The symptoms are the same as for acute inflammation but can 
eventually cause severe diseases and conditions, including 
asthma, some cancers, rheumatoid arthritis, atherosclerosis, 
periodontitis, ulcerative colitis, Crohn’s disease and hay fever. It is 
generally believed that most autoimmune diseases are triggered 
by an infection of some sort.

Mechanism of the inflammatory response
The first stage is irritation which leads to inflammation. The main 
intermediaries in the inflammatory response are special cells called 
mast cells. Immature mast cells circulate in blood all around 
body. They migrate into tissue, especially near surfaces in contact 
with the external environment such as skin and the lining of the 
breathing system, and once there they mature. When injury occurs 
they release histamines and other chemicals which start the 
inflammatory response. 

Histamines cause arterioles to dilate increasing blood flow to the 
area and they also make the capillary walls more permeable.  
This allows more of the materials needed for repair to reach the 
area of injury and make it easier for phagocytic white blood  
cells to migrate from the blood to engulf and destroy any 
pathogens present, mop up any cell debris present or engulf any 
other foreign bodies.

Phagocytes migrate to 
infected areas where they 
ingest bacteria. In large  
numbers they form a 
yellowish ‘pus’,as can be 
seen in the photograph. 
(Image from Wikipedia)
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As mentioned above reducing infl ammation 
immediately is not always the best course 
of action since it is part of the body’s normal 
defence mechanism. It is part of the healing 
process and without it injuries would never 
heal. 

If the infl ammation is severe or chronic then 
treatment is required. There are a whole variety 
of treatments ranging in complexity from the 
application of hot or cold packs to drugs and 
physiotherapy.

Ice packs are often the fi rst treatment to help 
reduce swelling. The ice pack should not be 
applied directly to the skin as this can cause 
‘ice-burns’, so a layer of cloth should be placed 
between the ice-pack and the skin and should 
be removed periodically.

Anti-infl ammatory medications can also be 
used to treat infl ammation and these come in three main groups. 

• Antihistamines are used to suppress the production of histamines 
and thus reduce the immune response. If you get an insect bite 
you can rub on an antihistamine cream to reduce the swelling and 
redness. Substances applied directly to the affected area are called 
topical formulations and can be applied either as a cream, spray or 
drops. They are also used to reduce the severity of allergic reactions 
such a hay-fever. In addition they may used to treat the skin, eyes 
(uveitis), lungs (asthma) and nose (rhinitis). 

• Non-Steroidal Anti-Infl ammatory Drugs (NSAIDs) are substances 
such as aspirin or ibuprofen. These are usually taken to reduce pain 
but they also reduce infl ammation by blocking the production of 
certain chemicals.

• Corticosteroids: Synthetic corticoids are used in the treatment 
of joint pain or infl ammation (arthritis), dermatitis, allergic reactions, 
asthma, infl ammatory bowel diseases such as ulcerative colitis and 
Crohn’s disease.

ImSAIDs (Immune Selective Anti-infl ammatory Derivatives) are a 
new group of non-steroidal compounds released by the submandibular 
salivary gland can be used to treat infl ammation. These help mediate 
the body’s immune responses but their use as a treatment is still in its 
infancy.

Reducing the risk
Excess weight is one of the main contributory factors causing 
infl ammation of joints. Therefore, weight reduction can greatly reduce 
infl ammation. 

Dietary factors also play an important role in infl ammatory diseases such 
as Chron’s disease so avoiding foods that trigger a response is strongly 
advised. Coeliac sufferers are put on a gluten free diet and those with 
lactose intolerance avoid dairy products.

A diet high in plants can reduce the chances of developing cancer, 
cardiovascular disease and diabetes which seem to have a correlation 
to chronic infl ammatory responses. 

Certain herbs including ginger, turmeric and even cannabis have been 
cited as anti-infl ammatory agents when included in the diet.

Introduction
Infl ammation is a word we are all familiar with, but do we know exactly 
what it is? It is localized physical condition in which part of the body 
becomes reddened, swollen, hot, and frequently painful, especially as a 
reaction to injury or infection. 

Infl ammation is part of innate immunity, i.e. you are born with it ― it 
is not a ‘learned’ reaction. It is the second line of defence to a ‘threat’, 
after barriers such as the skin and mucus. All living things have innate 
immunity but mammals and other vertebrates have developed a greatly 
advanced system that can attack specifi c threats and this is called the 
specifi c immune system. 

One of the major signs that the immune system is active is infl ammation 
and this occurs as two types: acute and chronic. 

Acute infl ammation starts rapidly, 
often within a few minutes of contact, 
and may occasionally quickly become 
severe if it is linked to an allergy. For 
example, a few people are allergic to 
bee stings which can result in rapid 
swelling. This swelling can lead to 
airways being closed especially if the 
sting is around the face area and can 
lead to death if not treated immediately. 

The signs and symptoms of acute 
infl ammation are only present for a few 
days or, at most, up to a few weeks. Typical examples we will all have 
experienced are scratches, nettle stings, aches and pains caused by 
overly vigorous exercise, or the effects of being hit by a hard object such 
as a stone or hockey ball.

There are fi ve main signs of acute infl ammation. These occur mainly on 
the surface ― infl ammation of inner organs is hidden from view.

• Redness - Blood vessels (arterioles) in the affected area dilate 

(become wider) to increase blood fl ow. The 
increased blood fl ow causes the area to 
become red due to extra red blood cells in 
the vicinity.

• Swelling is caused by an accumulation of 
tissue fl uid. The capillaries become swollen 
and more permeable, so fl uid and blood 
proteins move into the spaces between 
cells. This swelling is called oedema 

• Pain: The infl amed area is likely to be 
painful, due to the release of chemicals 
that stimulate nerve endings. The swelling 
pushes against the sensitive nerve 
endings, which send pain signals to the 
brain. However, the brain learns to ignore 
most of them, unless pressure against the 
nerve endings increases, e.g. when the 
area is touched or moves. Some inner 
organs may not produce pain as they have 
no pain receptors.

• Heat: the presence of more blood in 
the affected area makes it feel hot to the touch when compare to 
unaffected areas.

• Immobility is caused by oedema and increased sensitivity and can 
lead to some loss of normal movement and function.

Chronic infl ammation means long-term infl ammation, which can last 
for several months or even years. This results from a failure to eliminate 
the causative agent or an irritant that persists. It can also be caused by 
an autoimmune response where the body’s immune system attacks 
normal healthy tissue mistaking it for a pathogen. The symptoms are 
the same as for acute infl ammation but can eventually cause severe 
diseases and conditions, including asthma, some cancers, rheumatoid 
arthritis, atherosclerosis, periodontitis, ulcerative colitis, Crohn’s disease 
and hay fever. It is generally believed that most autoimmune diseases are 
triggered by an infection of some sort.

Mechanism of the infl ammatory response
The fi rst stage is irritation which leads to infl ammation. The main 
intermediaries in the infl ammatory response are special cells called 
mast cells. Immature mast cells circulate in blood all around body. They 
migrate into tissue, especially near surfaces in contact with the external 
environment such as skin and the lining of the breathing system, and 
once there they mature. When injury occurs they release histamines and 
other chemicals which start the infl ammatory response. 

Histamines cause arterioles to dilate increasing blood fl ow to the area 
and they also make the capillary walls more permeable. This allows more 
of the materials needed for repair to reach the area of injury and make 
it easier for phagocytic white blood cells to migrate from the blood 
to engulf and destroy any pathogens present, mop up any cell debris 
present or engulf any other foreign bodies.

Can infl ammation be bad?
The simple answer to this question is ‘yes’. However, it is a part of the 
normal immune response, which apart from producing redness also 
brings in more phagocytes which attack bacteria and other foreign 
bodies, thus protecting against possible infection. It only becomes 
harmful if the response is either too strong or persistent and develops into 
chronic infl ammation.
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MSD MEDICAL EDUCATION 

MSD works with leading medical education partners to deliver 
ongoing medical education training and was the fi rst company to 
partner with the BMJ (British Medical Journal) to bring their highly 
regarded BMJ Masterclasses to Ireland.

The renowned Merck Manuals, which have set the standard for 
excellence in professional medical information since they were 
fi rst published in 1899, are also accessible via the univadis 
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access to innovative medicines and vaccines. 

At MSD in Ireland we are playing our part, working closely with 
many Irish charities, not-for-profi t organisations and centres of 
academic excellence to improve access to healthcare. Our current 
areas of focus include research partnerships, medical grants, 
patient access programmes and support of patient groups in their 
advocacy, policy and awareness work.

MSD PUBLIC HEALTH EDUCATION 

The ability of patients to read and understand healthcare 
information is vital to ongoing and effective health management. 
However, that is not always as straight forward as it might seem. 
Research suggests that people with low health literacy, make 
more mistakes with medication or treatment, are less able to 
follow treatment instructions, have diffi culties negotiating the 
healthcare system, and are more likely to be hospitalised than 
people with adequate health literacy. MSD recognises that as a 
leader in healthcare it has a role to play in helping address this 
vitally important issue. 

In 2007 MSD formed a partnership with the National Adult 
Literacy Agency (NALA) with the specifi c aim of increasing 
public awareness of the health literacy issue, and to engage with 
healthcare professionals. Over the past six years this partnership 
has helped Ireland become an internationally recognised centre of 
excellence in health literacy. The highly successful annual Crystal 
Clear MSD Health Literacy Awards is just one high profi le element 
amongst a number of initiatives. MSD also provides information 
to the public on a wide range of health topics in collaboration with 
partner organisations and through health education programmes 
in such areas as women’s health, hepatitis C, HIV, diabetes, 
osteoporosis and gastroenterology. 

For more information visit http://www.msd-ireland.com

Find this and other lessons on www.sta.ie

The innate and adaptive immune systems
The immune system consists of cells and special proteins that protect 
the body from dangerous substances or microbes. All living things 
have innate immunity but mammals and other vertebrates also have 
an adaptive immune system. The innate immune system is always 
ready to fi ght infection while the adaptive (or ‘specifi c’) immune system 
is activated when the innate system fails to stop infection. 

The main components of the innate immune system are: 

• physical epithelial barriers (e.g., skin) 
• phagocytic leukocytes
• dendritic cells
• a natural killer (NK) cells (a type of lymphocyte)
• circulating plasma proteins. 
The response may take a few hours.

The cells of the adaptive immune system “adapt” to the presence 
of infection by multiplying and producing substances to kill specifi c 
microbes. This response may be carried out by B lymphocytes or T 
lymphocytes. The response may take a few days.

Phagocytes migrate to infected areas where they ingest 
bacteria. In large  numbers they form a yellowish ‘pus’,as can 
be seen in the photograph. (Image from Wikipedia)

Can inflammation be bad?
The simple answer to this question is ‘yes’. However, it is a part of the 
normal immune response, which apart from producing redness also 
brings in more phagocytes which attack bacteria and other foreign 
bodies, thus protecting against possible infection. It only becomes 
harmful if the response is either too strong or persistent and develops 
into chronic inflammation. 

Treatment
As mentioned above reducing inflammation immediately is not always 
the best course of action since it is part of the body’s normal defence 
mechanism. It is part of the healing process and without it injuries 
would never heal. 

If the inflammation is severe or chronic then treatment is required. 
There are a whole variety of treatments ranging in complexity from the 
application of hot or cold packs to drugs and physiotherapy.

Ice packs are often the first treatment to help reduce swelling. The ice 
pack should not be applied directly to the skin as this can cause ‘ice-
burns’, so a layer of cloth should be placed between the ice-pack and 
the skin and should be removed periodically.

Anti-inflammatory medications can also be used to treat inflammation 
and these come in three main groups. 

• Antihistamines are used to suppress the production of histamines 
and thus reduce the immune response. If you get an insect bite 
you can rub on an antihistamine cream to reduce the swelling and 
redness. Substances applied directly to the affected area are called 
topical formulations and can be applied either as a cream, spray 
or drops. They are also used to reduce the severity of allergic 
reactions such a hay-fever. In addition they may used to treat the 
skin, eyes (uveitis), lungs (asthma) and nose (rhinitis). 

• Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are 
substances such as aspirin or ibuprofen. These are usually taken 
to reduce pain but they also reduce inflammation by blocking the 
production of certain chemicals.

• Corticosteroids: Synthetic corticoids are used in the treatment 
of joint pain or inflammation (arthritis), dermatitis, allergic reactions, 
asthma, inflammatory bowel diseases such as ulcerative colitis and 
Crohn’s disease.

ImSAIDs (Immune Selective Anti-inflammatory Derivatives) 
are a new group of non-steroidal compounds released by the 
submandibular salivary gland can be used to treat inflammation. 
These help mediate the body’s immune responses but their use as a 
treatment is still in its infancy.

Reducing the risk
Excess weight is one of the main contributory factors causing 
inflammation of joints. Therefore, weight reduction can greatly reduce 
inflammation. 

Dietary factors also play an important role in inflammatory diseases 
such as Chron’s disease so avoiding foods that trigger a response is 
strongly advised. Coeliac sufferers are put on a gluten free diet and 
those with lactose intolerance avoid dairy products.

A diet high in plants can reduce the chances of developing cancer, 
cardiovascular disease and diabetes which seem to have a 
correlation to chronic inflammatory responses. 

Certain herbs including ginger, turmeric and even cannabis have been 
cited as anti-inflammatory agents when included in the diet.

http://www.sta.ie
http://www.msd-ireland.com
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Syllabus References
The main syllabus references for the lesson 
are:

Leaving Cert Biology
• The defence system in humans: general defence system to 

include the skin and mucous membrane lining of the breathing, 
reproductive and digestive tracts. 

• Phagocytic white blood cells.
• Specifi c defence system (immune system): antigen antibody 

response.
• Defi nition of “induced immunity”. (p. 39)
• Role of lymphocytes: B and T cell types. Role of B cells 

in antibody production. Role of T cells as helpers, killers, 
suppressors, and memory T cells. (p. 40).

Science and Technology in Action is also widely used in Junior 
Certifi cate Science and in Transition Year. 

Student Activities
1. Find out more about the innate (general) immune system. It is 

often split into two sections: barriers and phagocytic blood cells. 
What are the different barriers put in the path of pathogens and 
what do the phagocytic white blood cells do?

2. Make a poster or computer presentation to describe the different 
types of white blood cells and their functions.

3. Find out how and where histamine is produced, what effects it 
has and how it is generally of benefi t. What is the function of 
mast cells in the infl ammatory response?

4. In the developed world the incidence of allergies is increasing. 
Select an allergy and research its symptoms, causes, treatment 
and possible long term effects.

5. Autoimmune diseases occur when the body’s defence system 
‘turns on itself’. Make a poster or computer presentation on 
a specifi c autoimmune disease. Outline its possible triggers, 
how it affects a person and how it may be treated.

6. Cancer, diabetes and coronary heart disease can occur as 
a result of chronic infl ammation. Discuss how the body defends 
itself against cancer cells.

7. Anti-infl ammatory medications come in various types. Select 
a type of medication and fi nd out how it works, what it is used 
to treat and outline possible side effects.

8. Some herbs may reduce infl ammation. Find out more about the 
use of herbs in controlling or reducing infl ammation.

Did You Know?
• The incidence of infl ammatory diseases and allergies has 

increased greatly over the last 100 years and many people 
attribute this to the increased level of cleanliness. This reduces 
infections but it also reduces our exposure to non-pathogens. 
Our immune system may then overreact to harmless items such 
as pollen.

• Food additives are used to enhance 
the fl avour and colour of food as 
well as increase its shelf life. These 
additives have been assigned codes 
called E-numbers. People sometimes 
think that all E-numbered substances 
are artifi cial and bad but many are 
natural substances that are perfectly 
harmless and even essential, e.g. 
Ascorbic Acid (E300) — vitamin C.

Biographical Notes
Aulus Cornelius Celsus (ca. 25 BC – ca. 50 AD)

The fi rst description of infl ammation is credited 
to Aulus Cornelius Celsus who lived in the fi rst 
century BC. Celcus was a Roman encyclopaedist 
and is famous for writing De Medicina, which 
is the only surviving section of a much larger 
work and is the main source of our knowledge 
of Roman medicine. Almost nothing is known 
of his life as he was largely ignored by his contemporaries. It was 
rediscovered in the 1500s and people were so impressed by the 
information it contained that it was one of the fi rst medical books to 
be published in 1478, following the invention of the printing press. 

Celsus described what he called the four cardinal signs of 
infl ammation; namely heat, pain, redness and swelling. He also 
described plastic surgery of the face where skin from other parts 
of the body was used to repair facial damage. As well as this he 
described using vinegar and thyme oil as antiseptics. One of the 
most interesting procedures he described was lateral lithotomy, a 
surgical procedure for the removal of gall stones. It is unlikely that 
he carried out the procedure himself as it was only carried out by 
specialised practitioners. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• Explain what infl ammation is and distinguish between acute and 
chronic infl ammation

• Outline how autoimmune diseases occur and how they may be 
triggered

• Describe the role of the two defence systems: (i) the innate or 
general and (ii) the specifi c/adaptive or acquired. Outline the 
role of mast cells in the production of histamine and the effect of 
histamine on the surrounding area

• Describe four types of drugs used to treat infl ammation and give 
some basic information about each.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.
• The body has two types of defence systems: general and specifi c.
• Infl ammation is an important part of the general defence system 

and is not always bad.
• There are fi ve main signs of acute infl ammation and these were 

identifi ed even in ancient times.
• There are often external signs of infl ammation but infl amed 

internal organs may not produce any external signs.
• To counteract or reduce infl ammation a range of measures can 

be taken, ranging from the simple application of an ice pack to 
the administration of appropriate drugs.

• Our modern lifestyle almost certainly contributes to allergic 
reactions and other infl ammatory conditions.

• There are many ways to reduce the likelihood of developing an 
infl ammatory disease, e.g. changes in lifestyle.

True/False Questions

a) Only mammals and vertebrates have an innate immune system. T F

b) Infl ammation is always associated with pain. T F

c) A high plant diet can reduce the risk of developing cancer. T F
d) NSAIDs relieve pain but also reduce infl ammation.  T F
e) Ice packs should be left in place for at least 20 minutes 

after an injury.  T F
f) Excess weight has no effect on infl ammation of the joints.  T F
g) Allergic reactions are less common now due to chemical 

additives in food.  T F
h) Oedema is a swelling caused by excess blood fl uid leaking 

from capillaries. T F
i) A pathogen is any disease causing organism. T F
j) Many autoimmune diseases are triggered by infections. T F
k) Chronic infl ammation is short term. T F
l) Mast cells are intermediaries in the infl ammatory response. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

acute infl ammation, allergy, antihistamine, autoimmune, chronic 
infl ammation, Chron’s disease, corticosteroids, dilate, histamine, 
ImSAID, infl ammation, innate immunity, irritation, lactose intolerance, 
mammal, mast cells, NSAID, oedema, pathogen, phagocytic white blood 
cells, specifi c immunity, tissue fl uid, topical formulation, vertebrate. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certifi cate Biology (HL) 2015, Q. 14 a
(i)  Outline how any one named feature of the human general 

defence system works. 

(ii)  Name two organs in the human body that are specifi c to the 
immune system. 

(iii)  Distinguish clearly between an antigen and an antibody. 

(iv)  T cells are a type of lymphocyte, with different sub-types having 
different roles in our immune system. 

1.  Describe the specifi c roles of both killer T cells and helper 
T cells in an immune response.

2.  Name the T cells that stop the immune response. 

Leaving Certifi cate Biology (HL) 2012, Q. 15 b
(i)  State two ways, other than colour, in which red blood cells differ 

from white blood cells. 

(ii)  Name a group of white blood cells, other than lymphocytes. 

(iii)  Lymphocytes may be divided into B cells and T cells. B cells 
produce antibodies. 

1.  What is the role of antibodies in the body? 

2.  Name any three types of T cell. 

3.  State a role of each of the T cell types that you named in 
part 2.

Leaving Certifi cate Biology (HL) 2007 Q.14 c
(i)  What is meant by the term immunity? 

(ii)  Outline briefl y the role of B lymphocytes in the human immune 
system. 

(iii)  Distinguish between active and passive immunity. 

(iv)  “Vaccination gives rise to active immunity”. Explain this 
statement. 

(v)  In certain situations a person is given a specifi c antibody rather 
than being vaccinated. 

1.  Is this an example of active or passive immunity? 

2.  Under what circumstances might an antibody, rather than 
a vaccination, be given? 

3.  Comment on the duration of immunity that follows the 
administration of an antibody. 

Leaving Certifi cate Biology (HL) 2013 Q.12 c
(i)  Distinguish clearly between antibodies and antibiotics by writing 

a note about each.

(ii)  In relation to antibodies, distinguish between active and passive 
immunity.

(iii)  Suggest why a person is more likely to pick up an infection in 
hospital than at home.

Infl ammatory Diseases

Syllabus References
The main syllabus references for the lesson 
are:

Leaving Cert Biology
• The defence system in humans: general defence system to 

include the skin and mucous membrane lining of the breathing, 
reproductive and digestive tracts. 

• Phagocytic white blood cells.
• Specifi c defence system (immune system): antigen antibody 

response.
• Defi nition of “induced immunity”. (p. 39)
• Role of lymphocytes: B and T cell types. Role of B cells 

in antibody production. Role of T cells as helpers, killers, 
suppressors, and memory T cells. (p. 40).

Science and Technology in Action is also widely used in Junior 
Certifi cate Science and in Transition Year. 

Student Activities
1. Find out more about the innate (general) immune system. It is 

often split into two sections: barriers and phagocytic blood cells. 
What are the different barriers put in the path of pathogens and 
what do the phagocytic white blood cells do?

2. Make a poster or computer presentation to describe the different 
types of white blood cells and their functions.

3. Find out how and where histamine is produced, what effects it 
has and how it is generally of benefi t. What is the function of 
mast cells in the infl ammatory response?

4. In the developed world the incidence of allergies is increasing. 
Select an allergy and research its symptoms, causes, treatment 
and possible long term effects.

5. Autoimmune diseases occur when the body’s defence system 
‘turns on itself’. Make a poster or computer presentation on 
a specifi c autoimmune disease. Outline its possible triggers, 
how it affects a person and how it may be treated.

6. Cancer, diabetes and coronary heart disease can occur as 
a result of chronic infl ammation. Discuss how the body defends 
itself against cancer cells.

7. Anti-infl ammatory medications come in various types. Select 
a type of medication and fi nd out how it works, what it is used 
to treat and outline possible side effects.

8. Some herbs may reduce infl ammation. Find out more about the 
use of herbs in controlling or reducing infl ammation.

Did You Know?
• The incidence of infl ammatory diseases and allergies has 

increased greatly over the last 100 years and many people 
attribute this to the increased level of cleanliness. This reduces 
infections but it also reduces our exposure to non-pathogens. 
Our immune system may then overreact to harmless items such 
as pollen.

• Food additives are used to enhance 
the fl avour and colour of food as 
well as increase its shelf life. These 
additives have been assigned codes 
called E-numbers. People sometimes 
think that all E-numbered substances 
are artifi cial and bad but many are 
natural substances that are perfectly 
harmless and even essential, e.g. 
Ascorbic Acid (E300) — vitamin C.

Biographical Notes
Aulus Cornelius Celsus (ca. 25 BC – ca. 50 AD)

The fi rst description of infl ammation is credited 
to Aulus Cornelius Celsus who lived in the fi rst 
century BC. Celcus was a Roman encyclopaedist 
and is famous for writing De Medicina, which 
is the only surviving section of a much larger 
work and is the main source of our knowledge 
of Roman medicine. Almost nothing is known 
of his life as he was largely ignored by his contemporaries. It was 
rediscovered in the 1500s and people were so impressed by the 
information it contained that it was one of the fi rst medical books to 
be published in 1478, following the invention of the printing press. 

Celsus described what he called the four cardinal signs of 
infl ammation; namely heat, pain, redness and swelling. He also 
described plastic surgery of the face where skin from other parts 
of the body was used to repair facial damage. As well as this he 
described using vinegar and thyme oil as antiseptics. One of the 
most interesting procedures he described was lateral lithotomy, a 
surgical procedure for the removal of gall stones. It is unlikely that 
he carried out the procedure himself as it was only carried out by 
specialised practitioners. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• Explain what infl ammation is and distinguish between acute and 
chronic infl ammation

• Outline how autoimmune diseases occur and how they may be 
triggered

• Describe the role of the two defence systems: (i) the innate or 
general and (ii) the specifi c/adaptive or acquired. Outline the 
role of mast cells in the production of histamine and the effect of 
histamine on the surrounding area

• Describe four types of drugs used to treat infl ammation and give 
some basic information about each.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.
• The body has two types of defence systems: general and specifi c.
• Infl ammation is an important part of the general defence system 

and is not always bad.
• There are fi ve main signs of acute infl ammation and these were 

identifi ed even in ancient times.
• There are often external signs of infl ammation but infl amed 

internal organs may not produce any external signs.
• To counteract or reduce infl ammation a range of measures can 

be taken, ranging from the simple application of an ice pack to 
the administration of appropriate drugs.

• Our modern lifestyle almost certainly contributes to allergic 
reactions and other infl ammatory conditions.

• There are many ways to reduce the likelihood of developing an 
infl ammatory disease, e.g. changes in lifestyle.

True/False Questions

a) Only mammals and vertebrates have an innate immune system. T F

b) Infl ammation is always associated with pain. T F

c) A high plant diet can reduce the risk of developing cancer. T F
d) NSAIDs relieve pain but also reduce infl ammation.  T F
e) Ice packs should be left in place for at least 20 minutes 

after an injury.  T F
f) Excess weight has no effect on infl ammation of the joints.  T F
g) Allergic reactions are less common now due to chemical 

additives in food.  T F
h) Oedema is a swelling caused by excess blood fl uid leaking 

from capillaries. T F
i) A pathogen is any disease causing organism. T F
j) Many autoimmune diseases are triggered by infections. T F
k) Chronic infl ammation is short term. T F
l) Mast cells are intermediaries in the infl ammatory response. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

acute infl ammation, allergy, antihistamine, autoimmune, chronic 
infl ammation, Chron’s disease, corticosteroids, dilate, histamine, 
ImSAID, infl ammation, innate immunity, irritation, lactose intolerance, 
mammal, mast cells, NSAID, oedema, pathogen, phagocytic white blood 
cells, specifi c immunity, tissue fl uid, topical formulation, vertebrate. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certifi cate Biology (HL) 2015, Q. 14 a
(i)  Outline how any one named feature of the human general 

defence system works. 

(ii)  Name two organs in the human body that are specifi c to the 
immune system. 

(iii)  Distinguish clearly between an antigen and an antibody. 

(iv)  T cells are a type of lymphocyte, with different sub-types having 
different roles in our immune system. 

1.  Describe the specifi c roles of both killer T cells and helper 
T cells in an immune response.

2.  Name the T cells that stop the immune response. 

Leaving Certifi cate Biology (HL) 2012, Q. 15 b
(i)  State two ways, other than colour, in which red blood cells differ 

from white blood cells. 

(ii)  Name a group of white blood cells, other than lymphocytes. 

(iii)  Lymphocytes may be divided into B cells and T cells. B cells 
produce antibodies. 

1.  What is the role of antibodies in the body? 

2.  Name any three types of T cell. 

3.  State a role of each of the T cell types that you named in 
part 2.

Leaving Certifi cate Biology (HL) 2007 Q.14 c
(i)  What is meant by the term immunity? 

(ii)  Outline briefl y the role of B lymphocytes in the human immune 
system. 

(iii)  Distinguish between active and passive immunity. 

(iv)  “Vaccination gives rise to active immunity”. Explain this 
statement. 

(v)  In certain situations a person is given a specifi c antibody rather 
than being vaccinated. 

1.  Is this an example of active or passive immunity? 

2.  Under what circumstances might an antibody, rather than 
a vaccination, be given? 

3.  Comment on the duration of immunity that follows the 
administration of an antibody. 

Leaving Certifi cate Biology (HL) 2013 Q.12 c
(i)  Distinguish clearly between antibodies and antibiotics by writing 

a note about each.

(ii)  In relation to antibodies, distinguish between active and passive 
immunity.

(iii)  Suggest why a person is more likely to pick up an infection in 
hospital than at home.

Infl ammatory Diseases

http://www.sta.ie


Inflammatory Diseases

Syllabus References
The main syllabus references for the lesson 
are:

Leaving Cert Biology
• The defence system in humans: general defence system to 

include the skin and mucous membrane lining of the breathing, 
reproductive and digestive tracts. 

• Phagocytic white blood cells.
• Specifi c defence system (immune system): antigen antibody 

response.
• Defi nition of “induced immunity”. (p. 39)
• Role of lymphocytes: B and T cell types. Role of B cells 

in antibody production. Role of T cells as helpers, killers, 
suppressors, and memory T cells. (p. 40).

Science and Technology in Action is also widely used in Junior 
Certifi cate Science and in Transition Year. 

Student Activities
1. Find out more about the innate (general) immune system. It is 

often split into two sections: barriers and phagocytic blood cells. 
What are the different barriers put in the path of pathogens and 
what do the phagocytic white blood cells do?

2. Make a poster or computer presentation to describe the different 
types of white blood cells and their functions.

3. Find out how and where histamine is produced, what effects it 
has and how it is generally of benefi t. What is the function of 
mast cells in the infl ammatory response?

4. In the developed world the incidence of allergies is increasing. 
Select an allergy and research its symptoms, causes, treatment 
and possible long term effects.

5. Autoimmune diseases occur when the body’s defence system 
‘turns on itself’. Make a poster or computer presentation on 
a specifi c autoimmune disease. Outline its possible triggers, 
how it affects a person and how it may be treated.

6. Cancer, diabetes and coronary heart disease can occur as 
a result of chronic infl ammation. Discuss how the body defends 
itself against cancer cells.

7. Anti-infl ammatory medications come in various types. Select 
a type of medication and fi nd out how it works, what it is used 
to treat and outline possible side effects.

8. Some herbs may reduce infl ammation. Find out more about the 
use of herbs in controlling or reducing infl ammation.

Did You Know?
• The incidence of infl ammatory diseases and allergies has 

increased greatly over the last 100 years and many people 
attribute this to the increased level of cleanliness. This reduces 
infections but it also reduces our exposure to non-pathogens. 
Our immune system may then overreact to harmless items such 
as pollen.

• Food additives are used to enhance 
the fl avour and colour of food as 
well as increase its shelf life. These 
additives have been assigned codes 
called E-numbers. People sometimes 
think that all E-numbered substances 
are artifi cial and bad but many are 
natural substances that are perfectly 
harmless and even essential, e.g. 
Ascorbic Acid (E300) — vitamin C.

Biographical Notes
Aulus Cornelius Celsus (ca. 25 BC – ca. 50 AD)

The fi rst description of infl ammation is credited 
to Aulus Cornelius Celsus who lived in the fi rst 
century BC. Celcus was a Roman encyclopaedist 
and is famous for writing De Medicina, which 
is the only surviving section of a much larger 
work and is the main source of our knowledge 
of Roman medicine. Almost nothing is known 
of his life as he was largely ignored by his contemporaries. It was 
rediscovered in the 1500s and people were so impressed by the 
information it contained that it was one of the fi rst medical books to 
be published in 1478, following the invention of the printing press. 

Celsus described what he called the four cardinal signs of 
infl ammation; namely heat, pain, redness and swelling. He also 
described plastic surgery of the face where skin from other parts 
of the body was used to repair facial damage. As well as this he 
described using vinegar and thyme oil as antiseptics. One of the 
most interesting procedures he described was lateral lithotomy, a 
surgical procedure for the removal of gall stones. It is unlikely that 
he carried out the procedure himself as it was only carried out by 
specialised practitioners. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• Explain what infl ammation is and distinguish between acute and 
chronic infl ammation

• Outline how autoimmune diseases occur and how they may be 
triggered

• Describe the role of the two defence systems: (i) the innate or 
general and (ii) the specifi c/adaptive or acquired. Outline the 
role of mast cells in the production of histamine and the effect of 
histamine on the surrounding area

• Describe four types of drugs used to treat infl ammation and give 
some basic information about each.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.
• The body has two types of defence systems: general and specifi c.
• Infl ammation is an important part of the general defence system 

and is not always bad.
• There are fi ve main signs of acute infl ammation and these were 

identifi ed even in ancient times.
• There are often external signs of infl ammation but infl amed 

internal organs may not produce any external signs.
• To counteract or reduce infl ammation a range of measures can 

be taken, ranging from the simple application of an ice pack to 
the administration of appropriate drugs.

• Our modern lifestyle almost certainly contributes to allergic 
reactions and other infl ammatory conditions.

• There are many ways to reduce the likelihood of developing an 
infl ammatory disease, e.g. changes in lifestyle.

True/False Questions

a) Only mammals and vertebrates have an innate immune system. T F

b) Infl ammation is always associated with pain. T F

c) A high plant diet can reduce the risk of developing cancer. T F
d) NSAIDs relieve pain but also reduce infl ammation.  T F
e) Ice packs should be left in place for at least 20 minutes 

after an injury.  T F
f) Excess weight has no effect on infl ammation of the joints.  T F
g) Allergic reactions are less common now due to chemical 

additives in food.  T F
h) Oedema is a swelling caused by excess blood fl uid leaking 

from capillaries. T F
i) A pathogen is any disease causing organism. T F
j) Many autoimmune diseases are triggered by infections. T F
k) Chronic infl ammation is short term. T F
l) Mast cells are intermediaries in the infl ammatory response. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

acute infl ammation, allergy, antihistamine, autoimmune, chronic 
infl ammation, Chron’s disease, corticosteroids, dilate, histamine, 
ImSAID, infl ammation, innate immunity, irritation, lactose intolerance, 
mammal, mast cells, NSAID, oedema, pathogen, phagocytic white blood 
cells, specifi c immunity, tissue fl uid, topical formulation, vertebrate. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certifi cate Biology (HL) 2015, Q. 14 a
(i)  Outline how any one named feature of the human general 

defence system works. 

(ii)  Name two organs in the human body that are specifi c to the 
immune system. 

(iii)  Distinguish clearly between an antigen and an antibody. 

(iv)  T cells are a type of lymphocyte, with different sub-types having 
different roles in our immune system. 

1.  Describe the specifi c roles of both killer T cells and helper 
T cells in an immune response.

2.  Name the T cells that stop the immune response. 

Leaving Certifi cate Biology (HL) 2012, Q. 15 b
(i)  State two ways, other than colour, in which red blood cells differ 

from white blood cells. 

(ii)  Name a group of white blood cells, other than lymphocytes. 

(iii)  Lymphocytes may be divided into B cells and T cells. B cells 
produce antibodies. 

1.  What is the role of antibodies in the body? 

2.  Name any three types of T cell. 

3.  State a role of each of the T cell types that you named in 
part 2.

Leaving Certifi cate Biology (HL) 2007 Q.14 c
(i)  What is meant by the term immunity? 

(ii)  Outline briefl y the role of B lymphocytes in the human immune 
system. 

(iii)  Distinguish between active and passive immunity. 

(iv)  “Vaccination gives rise to active immunity”. Explain this 
statement. 

(v)  In certain situations a person is given a specifi c antibody rather 
than being vaccinated. 

1.  Is this an example of active or passive immunity? 

2.  Under what circumstances might an antibody, rather than 
a vaccination, be given? 

3.  Comment on the duration of immunity that follows the 
administration of an antibody. 

Leaving Certifi cate Biology (HL) 2013 Q.12 c
(i)  Distinguish clearly between antibodies and antibiotics by writing 

a note about each.

(ii)  In relation to antibodies, distinguish between active and passive 
immunity.

(iii)  Suggest why a person is more likely to pick up an infection in 
hospital than at home.

Infl ammatory Diseases

Syllabus References
The main syllabus references for the lesson 
are:

Leaving Cert Biology
• The defence system in humans: general defence system to 

include the skin and mucous membrane lining of the breathing, 
reproductive and digestive tracts. 

• Phagocytic white blood cells.
• Specifi c defence system (immune system): antigen antibody 

response.
• Defi nition of “induced immunity”. (p. 39)
• Role of lymphocytes: B and T cell types. Role of B cells 

in antibody production. Role of T cells as helpers, killers, 
suppressors, and memory T cells. (p. 40).

Science and Technology in Action is also widely used in Junior 
Certifi cate Science and in Transition Year. 

Student Activities
1. Find out more about the innate (general) immune system. It is 

often split into two sections: barriers and phagocytic blood cells. 
What are the different barriers put in the path of pathogens and 
what do the phagocytic white blood cells do?

2. Make a poster or computer presentation to describe the different 
types of white blood cells and their functions.

3. Find out how and where histamine is produced, what effects it 
has and how it is generally of benefi t. What is the function of 
mast cells in the infl ammatory response?

4. In the developed world the incidence of allergies is increasing. 
Select an allergy and research its symptoms, causes, treatment 
and possible long term effects.

5. Autoimmune diseases occur when the body’s defence system 
‘turns on itself’. Make a poster or computer presentation on 
a specifi c autoimmune disease. Outline its possible triggers, 
how it affects a person and how it may be treated.

6. Cancer, diabetes and coronary heart disease can occur as 
a result of chronic infl ammation. Discuss how the body defends 
itself against cancer cells.

7. Anti-infl ammatory medications come in various types. Select 
a type of medication and fi nd out how it works, what it is used 
to treat and outline possible side effects.

8. Some herbs may reduce infl ammation. Find out more about the 
use of herbs in controlling or reducing infl ammation.

Did You Know?
• The incidence of infl ammatory diseases and allergies has 

increased greatly over the last 100 years and many people 
attribute this to the increased level of cleanliness. This reduces 
infections but it also reduces our exposure to non-pathogens. 
Our immune system may then overreact to harmless items such 
as pollen.

• Food additives are used to enhance 
the fl avour and colour of food as 
well as increase its shelf life. These 
additives have been assigned codes 
called E-numbers. People sometimes 
think that all E-numbered substances 
are artifi cial and bad but many are 
natural substances that are perfectly 
harmless and even essential, e.g. 
Ascorbic Acid (E300) — vitamin C.

Biographical Notes
Aulus Cornelius Celsus (ca. 25 BC – ca. 50 AD)

The fi rst description of infl ammation is credited 
to Aulus Cornelius Celsus who lived in the fi rst 
century BC. Celcus was a Roman encyclopaedist 
and is famous for writing De Medicina, which 
is the only surviving section of a much larger 
work and is the main source of our knowledge 
of Roman medicine. Almost nothing is known 
of his life as he was largely ignored by his contemporaries. It was 
rediscovered in the 1500s and people were so impressed by the 
information it contained that it was one of the fi rst medical books to 
be published in 1478, following the invention of the printing press. 

Celsus described what he called the four cardinal signs of 
infl ammation; namely heat, pain, redness and swelling. He also 
described plastic surgery of the face where skin from other parts 
of the body was used to repair facial damage. As well as this he 
described using vinegar and thyme oil as antiseptics. One of the 
most interesting procedures he described was lateral lithotomy, a 
surgical procedure for the removal of gall stones. It is unlikely that 
he carried out the procedure himself as it was only carried out by 
specialised practitioners. 

Learning Outcomes
On completion of this lesson, students should be able to: 

• Explain what infl ammation is and distinguish between acute and 
chronic infl ammation

• Outline how autoimmune diseases occur and how they may be 
triggered

• Describe the role of the two defence systems: (i) the innate or 
general and (ii) the specifi c/adaptive or acquired. Outline the 
role of mast cells in the production of histamine and the effect of 
histamine on the surrounding area

• Describe four types of drugs used to treat infl ammation and give 
some basic information about each.

General Learning Points 
These are additional relevant points which are 
used to extend knowledge and facilitate discussion.
• The body has two types of defence systems: general and specifi c.
• Infl ammation is an important part of the general defence system 

and is not always bad.
• There are fi ve main signs of acute infl ammation and these were 

identifi ed even in ancient times.
• There are often external signs of infl ammation but infl amed 

internal organs may not produce any external signs.
• To counteract or reduce infl ammation a range of measures can 

be taken, ranging from the simple application of an ice pack to 
the administration of appropriate drugs.

• Our modern lifestyle almost certainly contributes to allergic 
reactions and other infl ammatory conditions.

• There are many ways to reduce the likelihood of developing an 
infl ammatory disease, e.g. changes in lifestyle.

True/False Questions

a) Only mammals and vertebrates have an innate immune system. T F

b) Infl ammation is always associated with pain. T F

c) A high plant diet can reduce the risk of developing cancer. T F
d) NSAIDs relieve pain but also reduce infl ammation.  T F
e) Ice packs should be left in place for at least 20 minutes 

after an injury.  T F
f) Excess weight has no effect on infl ammation of the joints.  T F
g) Allergic reactions are less common now due to chemical 

additives in food.  T F
h) Oedema is a swelling caused by excess blood fl uid leaking 

from capillaries. T F
i) A pathogen is any disease causing organism. T F
j) Many autoimmune diseases are triggered by infections. T F
k) Chronic infl ammation is short term. T F
l) Mast cells are intermediaries in the infl ammatory response. T F

Check your answers to these questions on www.sta.ie.

Revise The Terms
Can you recall the meaning of the following terms? 
Revising terminology is a powerful aid to recall and retention.

acute infl ammation, allergy, antihistamine, autoimmune, chronic 
infl ammation, Chron’s disease, corticosteroids, dilate, histamine, 
ImSAID, infl ammation, innate immunity, irritation, lactose intolerance, 
mammal, mast cells, NSAID, oedema, pathogen, phagocytic white blood 
cells, specifi c immunity, tissue fl uid, topical formulation, vertebrate. 
Check the Glossary of terms for this lesson on www.sta.ie

Examination Questions 
Leaving Certifi cate Biology (HL) 2015, Q. 14 a
(i)  Outline how any one named feature of the human general 

defence system works. 

(ii)  Name two organs in the human body that are specifi c to the 
immune system. 

(iii)  Distinguish clearly between an antigen and an antibody. 

(iv)  T cells are a type of lymphocyte, with different sub-types having 
different roles in our immune system. 

1.  Describe the specifi c roles of both killer T cells and helper 
T cells in an immune response.

2.  Name the T cells that stop the immune response. 

Leaving Certifi cate Biology (HL) 2012, Q. 15 b
(i)  State two ways, other than colour, in which red blood cells differ 

from white blood cells. 

(ii)  Name a group of white blood cells, other than lymphocytes. 

(iii)  Lymphocytes may be divided into B cells and T cells. B cells 
produce antibodies. 

1.  What is the role of antibodies in the body? 

2.  Name any three types of T cell. 

3.  State a role of each of the T cell types that you named in 
part 2.

Leaving Certifi cate Biology (HL) 2007 Q.14 c
(i)  What is meant by the term immunity? 

(ii)  Outline briefl y the role of B lymphocytes in the human immune 
system. 

(iii)  Distinguish between active and passive immunity. 

(iv)  “Vaccination gives rise to active immunity”. Explain this 
statement. 

(v)  In certain situations a person is given a specifi c antibody rather 
than being vaccinated. 

1.  Is this an example of active or passive immunity? 

2.  Under what circumstances might an antibody, rather than 
a vaccination, be given? 

3.  Comment on the duration of immunity that follows the 
administration of an antibody. 

Leaving Certifi cate Biology (HL) 2013 Q.12 c
(i)  Distinguish clearly between antibodies and antibiotics by writing 

a note about each.

(ii)  In relation to antibodies, distinguish between active and passive 
immunity.

(iii)  Suggest why a person is more likely to pick up an infection in 
hospital than at home.
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