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Allergies

What is asthma?
More children are hospitalised for treatment of asthma than for any other 
disease and most asthma is triggered by allergens. When an allergen is 
inhaled histamine is released by the mast cells in the lungs. This causes 
infl ammation of the lining of small air tubes, secretion of excess mucus 
and contraction of the muscles in the wall of the airways making breathing 
diffi cult if not impossible.

Symptoms:
• Diffi culty with breathing and a feeling of tightness in the chest.

• Wheezing – a whistling sound due to air moving through swollen and 
partially obstructed airways.

• A cough, especially at night.

Cause:
The allergens that commonly cause asthma are:

• House dust mites: These are very small 
(0.3 mm) and there may be thousands of 
them of them in a gram of dust in a 
mattress or carpet. They feed on human 
skin cells shed into bedding, chairs and 
carpets and obtain water from the air. The 
allergen causing asthma is actually the 
faecal pellets of the dust mites which 
are so small they are easily inhaled into 
the lungs.

• Pets: the allergen is the saliva or urine on hairs or feathers which are 
shed around the house. 

• Engine emissions, especially particles of soot: emissions from petrol 
and diesel engines have been blamed for the increase in childhood 
asthma but this has not been proven.

• Organic solvents.

• Wood and fl our dust.

• Spores from fungi in rotting vegetation.

• Some medicines. 

Treatment:
Treatment of asthma involves avoidance of the allergen as far as possible 
and medication to reduce or preferably prevent the symptoms.

How are allergies diagnosed?
The following methods are used to diagnose allergies:

Skin prick testing: Mast cells are found in the skin and so this can be 
used as a test site. A tiny prick is made into the skin through a drop of 
allergen on the forearm or back. If this causes the mast cells to release 
histamine and a red itchy reaction will occur within 20 minutes. 

histamine. During this sensitisation period there may be no symptoms 
but the memory cells that are formed allow a much more powerful 
response if the allergen reappears. 

What is hay fever?
Hay fever is an allergic reaction to airborne allergens.

Symptoms
• Irritation in the nose resulting in vigorous bouts of sneezing

• Release of a large volume of watery mucus making the nose run

• Itchy watery eyes

• Itchiness in the mouth, throat and ears

• Blocked nose and sinuses

Cause

Hay fever is not necessarily caused by hay. It generally occurs during the 
summer months and may be triggered by

• Grass pollen in the air. This generally peaks in June. 

• Tree pollen which peaks in April.

• Fungal spores such as those of moulds that occur on foliage 
(including grasses).

Non-seasonal hay fever is most often triggered by faecal pellets of dust 
mites or by hair of pets which may be coated in saliva or urine.

Treatment
Treatment of an allergic reaction involves avoiding the allergen as far as 
possible and preventing or treating the symptoms.

Avoidance
• Avoid being outdoors in early evening and sleep with bedroom 

windows closed.

• Stay indoors when the published pollen count is high.

• Wear sunglasses to prevent pollen entering the eyes.

• Get someone else to mow the lawn!

Treating/preventing
• Antihistamines counteract the effect of histamine and can be delivered 

as a tablet or a nasal spray.

• Anti allergic preparations prevent the mast cell from releasing 
histamine and are particularly effective in eye drops for treatment of 
allergic reactions in eyes.

• Corticosteroid nasal spray or tablets are the most effective treatment 
for reducing all the symptoms of severe bouts of hay fever. 
Corticosteroids should not be taken long term.

Skin patch tests: Chemicals suspected of causing eczema are placed 
on the skin under a special dressing and left for three days. An itchy red 
reaction indicates which ones are allergens.

Blood tests: A blood test can be used to measure the amounts of IgE 
antibodies produced in response to different allergens. Moderate or 
high levels of antibody indicate an allergy.

Are allergies becoming more common?
Data from the UK indicate that while lifetime incidence of allergies 
generally increased, the incidence of severe attacks dropped by same 
percentage (about 4% in seven years). The following factors are thought 
to contribute to incidence of allergies in developed countries but their 
exact contribution is not clear.

• Genetic predisposition

• Place in the family: fi rst-born children seem to be more prone to allergies

• Exposure to allergens, especially early in life

• Better housing with less draughts, less ventilation, more heat, carpets 
and soft furnishings

• Animals allowed in living quarters.

Allergy means ‘altered reaction’ – it is the inappropriate and 
harmful response of the body’s defence mechanisms to 
substances that are normally harmless. It can be an attack of 
sneezing and runny eyes (hay fever), an itchy red rash 
(eczema), wheezing when breathing (asthma) or swelling of 
lips and tongue and vomiting (food allergy). Allergies affect 
about a third of the population.

What is the infl ammatory response?
Our immune system protects us against disease. If we get a cut it may 
become red and swollen. This infl ammatory response is part of our 
general defence system. The tissues that are exposed to the environment 
(skin, gut lining, mouth, nose and lungs) have special cells, called mast 
cells, which release chemicals, including histamines, when the tissues 
are damaged. These substances cause the walls of blood capillaries to 
become more porous and white blood cells and blood proteins, which 
are needed for clotting and sealing wounds, can move out of the blood. 
Within an hour the area is teeming with white blood cells (monocytes, 
also called phagocytes), which engulf any foreign particles and clear the 
area for repair.

What is induced immunity?
The specifi c immune system or adaptive immune system, is specifi c to 
vertebrates, and is particularly effective against dangers to which we 
have previously been exposed. It consists of white blood cells called 
lymphocytes, of which there are two main types – B cells and T cells. 
They are both made in bone marrow but B lymphocytes mature in bone 
marrow and T lymphocytes mature in the thymus gland. Antigens are 
foreign molecules often on the surface of bacteria or viruses that trigger 
the immune response of the lymphocytes. 

B lymphocytes make antibodies; these are proteins that attach to the 
antigens and help destroy the invading microorganisms by causing them 
to stick together, coating them so they can be engulfed more easily, 
damaging their membranes and neutralising their toxins. 

What is sensitisation?
When the person is fi rst exposed to the particular allergen the matching 
B lymphocyte multiplies and makes plasma cells which make a type of 
antibody called IgE (Immunoglobulin type E). These Y-shaped 
polypeptides attach to mast cells and can trigger the production of 
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Teva is the world’s largest manufacturer of generic
pharmaceutical products. With headquarters in Israel, Teva 
develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. 
The organisation has 44 commercial manufacturing and 
R&D plants, including a state-of-the-art facility in Waterford 
employing over 700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.

You can fi nd out more at www.sta.ie, www.ivax.com 
and www.tevapharm.com
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lymphocytes, of which there are two main types – B cells and T cells. 
They are both made in bone marrow but B lymphocytes mature in bone 
marrow and T lymphocytes mature in the thymus gland. Antigens are 
foreign molecules often on the surface of bacteria or viruses that trigger 
the immune response of the lymphocytes. 

B lymphocytes make antibodies; these are proteins that attach to the 
antigens and help destroy the invading microorganisms by causing them 
to stick together, coating them so they can be engulfed more easily, 
damaging their membranes and neutralising their toxins. 

What is sensitisation?
When the person is fi rst exposed to the particular allergen the matching 
B lymphocyte multiplies and makes plasma cells which make a type of 
antibody called IgE (Immunoglobulin type E). These Y-shaped 
polypeptides attach to mast cells and can trigger the production of 

Fig. 1 B-cells multiply; some become plasma cells and others become 
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Teva is the world’s largest manufacturer of generic
pharmaceutical products. With headquarters in Israel, Teva 
develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. 
The organisation has 44 commercial manufacturing and 
R&D plants, including a state-of-the-art facility in Waterford 
employing over 700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.

You can fi nd out more at www.sta.ie, www.ivax.com 
and www.tevapharm.com
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Allergies

What is asthma?
More children are hospitalised for treatment of asthma than for any other 
disease and most asthma is triggered by allergens. When an allergen is 
inhaled histamine is released by the mast cells in the lungs. This causes 
infl ammation of the lining of small air tubes, secretion of excess mucus 
and contraction of the muscles in the wall of the airways making breathing 
diffi cult if not impossible.

Symptoms:
• Diffi culty with breathing and a feeling of tightness in the chest.

• Wheezing – a whistling sound due to air moving through swollen and 
partially obstructed airways.

• A cough, especially at night.

Cause:
The allergens that commonly cause asthma are:

• House dust mites: These are very small 
(0.3 mm) and there may be thousands of 
them of them in a gram of dust in a 
mattress or carpet. They feed on human 
skin cells shed into bedding, chairs and 
carpets and obtain water from the air. The 
allergen causing asthma is actually the 
faecal pellets of the dust mites which 
are so small they are easily inhaled into 
the lungs.

• Pets: the allergen is the saliva or urine on hairs or feathers which are 
shed around the house. 

• Engine emissions, especially particles of soot: emissions from petrol 
and diesel engines have been blamed for the increase in childhood 
asthma but this has not been proven.

• Organic solvents.

• Wood and fl our dust.

• Spores from fungi in rotting vegetation.

• Some medicines. 

Treatment:
Treatment of asthma involves avoidance of the allergen as far as possible 
and medication to reduce or preferably prevent the symptoms.

How are allergies diagnosed?
The following methods are used to diagnose allergies:

Skin prick testing: Mast cells are found in the skin and so this can be 
used as a test site. A tiny prick is made into the skin through a drop of 
allergen on the forearm or back. If this causes the mast cells to release 
histamine and a red itchy reaction will occur within 20 minutes. 

histamine. During this sensitisation period there may be no symptoms 
but the memory cells that are formed allow a much more powerful 
response if the allergen reappears. 

What is hay fever?
Hay fever is an allergic reaction to airborne allergens.

Symptoms
• Irritation in the nose resulting in vigorous bouts of sneezing

• Release of a large volume of watery mucus making the nose run

• Itchy watery eyes

• Itchiness in the mouth, throat and ears

• Blocked nose and sinuses

Cause

Hay fever is not necessarily caused by hay. It generally occurs during the 
summer months and may be triggered by

• Grass pollen in the air. This generally peaks in June. 

• Tree pollen which peaks in April.

• Fungal spores such as those of moulds that occur on foliage 
(including grasses).

Non-seasonal hay fever is most often triggered by faecal pellets of dust 
mites or by hair of pets which may be coated in saliva or urine.

Treatment
Treatment of an allergic reaction involves avoiding the allergen as far as 
possible and preventing or treating the symptoms.

Avoidance
• Avoid being outdoors in early evening and sleep with bedroom 

windows closed.

• Stay indoors when the published pollen count is high.

• Wear sunglasses to prevent pollen entering the eyes.

• Get someone else to mow the lawn!

Treating/preventing
• Antihistamines counteract the effect of histamine and can be delivered 

as a tablet or a nasal spray.

• Anti allergic preparations prevent the mast cell from releasing 
histamine and are particularly effective in eye drops for treatment of 
allergic reactions in eyes.

• Corticosteroid nasal spray or tablets are the most effective treatment 
for reducing all the symptoms of severe bouts of hay fever. 
Corticosteroids should not be taken long term.

Skin patch tests: Chemicals suspected of causing eczema are placed 
on the skin under a special dressing and left for three days. An itchy red 
reaction indicates which ones are allergens.

Blood tests: A blood test can be used to measure the amounts of IgE 
antibodies produced in response to different allergens. Moderate or 
high levels of antibody indicate an allergy.

Are allergies becoming more common?
Data from the UK indicate that while lifetime incidence of allergies 
generally increased, the incidence of severe attacks dropped by same 
percentage (about 4% in seven years). The following factors are thought 
to contribute to incidence of allergies in developed countries but their 
exact contribution is not clear.

• Genetic predisposition

• Place in the family: fi rst-born children seem to be more prone to allergies

• Exposure to allergens, especially early in life

• Better housing with less draughts, less ventilation, more heat, carpets 
and soft furnishings

• Animals allowed in living quarters.

Allergy means ‘altered reaction’ – it is the inappropriate and 
harmful response of the body’s defence mechanisms to 
substances that are normally harmless. It can be an attack of 
sneezing and runny eyes (hay fever), an itchy red rash 
(eczema), wheezing when breathing (asthma) or swelling of 
lips and tongue and vomiting (food allergy). Allergies affect 
about a third of the population.

What is the infl ammatory response?
Our immune system protects us against disease. If we get a cut it may 
become red and swollen. This infl ammatory response is part of our 
general defence system. The tissues that are exposed to the environment 
(skin, gut lining, mouth, nose and lungs) have special cells, called mast 
cells, which release chemicals, including histamines, when the tissues 
are damaged. These substances cause the walls of blood capillaries to 
become more porous and white blood cells and blood proteins, which 
are needed for clotting and sealing wounds, can move out of the blood. 
Within an hour the area is teeming with white blood cells (monocytes, 
also called phagocytes), which engulf any foreign particles and clear the 
area for repair.

What is induced immunity?
The specifi c immune system or adaptive immune system, is specifi c to 
vertebrates, and is particularly effective against dangers to which we 
have previously been exposed. It consists of white blood cells called 
lymphocytes, of which there are two main types – B cells and T cells. 
They are both made in bone marrow but B lymphocytes mature in bone 
marrow and T lymphocytes mature in the thymus gland. Antigens are 
foreign molecules often on the surface of bacteria or viruses that trigger 
the immune response of the lymphocytes. 

B lymphocytes make antibodies; these are proteins that attach to the 
antigens and help destroy the invading microorganisms by causing them 
to stick together, coating them so they can be engulfed more easily, 
damaging their membranes and neutralising their toxins. 

What is sensitisation?
When the person is fi rst exposed to the particular allergen the matching 
B lymphocyte multiplies and makes plasma cells which make a type of 
antibody called IgE (Immunoglobulin type E). These Y-shaped 
polypeptides attach to mast cells and can trigger the production of 
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Teva is the world’s largest manufacturer of generic
pharmaceutical products. With headquarters in Israel, Teva 
develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. 
The organisation has 44 commercial manufacturing and 
R&D plants, including a state-of-the-art facility in Waterford 
employing over 700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.

You can fi nd out more at www.sta.ie, www.ivax.com 
and www.tevapharm.com
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Syllabus Reference

Leaving Certifi cate Biology 
3.5.3 
 Responses in humans.
 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.”

H 3.5.7
 Role of lymphocytes: B and T cell types.
 Role of B sells in antibody production.
 Role of T cells as helpers, killers, suppressors and memory cells.

Learning Outcomes

On completing this section the student will be able to:
• Explain how the stomach acid and the mucous membrane lining of 

the respiratory system operate in the general defence system.
• Explain the role of phagocytic white blood cells or monocytes in the 

general defence system.
• Describe the infl ammatory response and the role of mast cells 

in defence.
• Distinguish between antigens and antibodies.
• Explain the term induced immunity and explain how it brings about 

protection against disease.
• Explain the role of B lymphocytes and T lymphocytes in 

induced immunity.
• Describe how allergens cause an allergic reaction.
• For two examples of allergic reactions, hay fever and asthma, give 

the symptoms, cause and treatment.
• Describe how allergies can be diagnosed.
• Suggest reasons for the rapid increase in allergies in Ireland.

General Learning Points

• An allergy is an inappropriate and harmful response of the immune 
system to normally harmless substances. Hay fever is an allergic 
reaction to airborne allergens such as pollen and fungal spores.

• Infl ammation is the body’s response to harmful stimuli whereby it 
attempts to remove the stimuli while initiating the healing process 
for the affected tissue.

• Induced immunity is the body’s ability to resist disease by the 
production of antibodies.

• Sensitisation is the alteration of the body's responsiveness to a 
foreign antigen resulting in a heightened immune response upon 
subsequent exposures to that antigen.

• Asthma is a chronic infl ammatory disease of the airways, trigger by 
a range of allergen.

• Antihistamines are drugs that block the action of histamine, which 
causes hypersensitivity responses such as itchy eyes and nasal 
congestion.

• Corticosteroids have anti-infl ammatory effects and can be used to 
treat hay fever and asthma.

Student Activities

1. Hookworms and hay fever
It has been known for some time that there is a link between worm 
infestations and allergies. The IgE antibody is produced to attack worm 
infestations – it may be that the rise in allergies is due to the fact that we 
are now exposed to so few parasitic worms that the IgE antibody is 
diverted to attack harmless things in the environment like pollen. 
Hookworms are parasitic worms which burrow into fl esh, usually from 
the feet, and travel through the body in the blood system to the lungs. 
They break into the airways and move up to the back of the throat where 
they are swallowed and attach to the gut wall where they suck blood 
and produce eggs for about fi ve years. Scientists noticed that asthma 
was reduced in people infested with hook worms and suggested that 
the hookworm is not rejected because it has some way of ‘switching off’ 
the immune response, possibly by stimulating suppressor T cells. 
Volunteers were given different numbers of hookworms and it was 
decided that ten larvae was a safe dose. They then infected ten volunteer 
hay fever sufferers who are being monitored to see if the worms reduce 
their symptoms. Volunteers with asthma are being recruited for a second 
trial. If the worms do reduce allergies the aim would be to fi nd out how 
this is done and synthesise a drug to mimic this effect which might be 
useful in treating other allergies and autoimmune diseases like type 1 
diabetes and multiple sclerosis.

(i) What is the hypothesis? What observation led to the hypothesis?
(ii) Do you think the risks involved in this experiment are justifi ed? 

Would you volunteer? Explain your answer.
(iii) In the hay fever trial is there a control? Are the results free from bias? 

Are there other variables involved? Give three ways in which you 
could improve the design of this experiment.

Did You Know?

• Most sufferers start to get symptoms when the pollen count reaches 
50 grains per m3. Pollen count tends to be highest at 5–6 pm when 
pollen shed earlier in the day sinks from higher in the atmosphere 
but varies with weather and location.

• There are four times as many children suffering from asthma as 
there were twenty years ago.

• An average person sheds 0.5–1.0 g of skin cells a day – enough to 
feed thousands of dust mites for months.

• We each have two trillion lymphocytes which if brought together 
would be similar in size to the brain or liver.

• White blood cells move out of holes in capillaries much smaller than 
they are by amoeba like movement.

• Memory cells are not formed for some diseases. A ‘strep throat’ 
infection is just as severe each time a person is reinfected.

• The AIDS virus is so devastating because it selectively invades 
the helper T cells which are so vital in ‘switching on’ the body’s 
immune response.

• It is thought that the huge variety of T and B lymphocytes which we 
possess are formed by a system of cutting shuffl ing and pasting of 
the DNA coding for antibody synthesis.

True/False Questions

(a) T-lymphocytes produce antibodies T  F

(b) An antigen is a foreign molecule that stimulates the 
production of antibodies T  F

(c) Swelling and redness at a cut are examples of the 
infl ammatory response T  F

(d) B-cells mature in the bone marrow T  F

(e) The general defence system protects the body by 
producing antibodies T  F

(f) Antibodies are part of the group of biomolecules known 
as carbohydrates T  F

(g) Mast cells release histamine which is responsible for 
hypersensitivity responses T  F

(h) Inability to breath properly in asthma is due to expansion   
of blood vessels, making airways narrower T  F

(i) Phagocytes kill foreign bodies by engulfi ng them T  F

(j) Exposing a person to an allergen resulting in histamine   
production by mast cells is known as immunisation T  F

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

Examination Questions 

Leaving Certifi cate Biology, 2007 Higher Level
Q14 (b)

(i) Comment on the diffi culty of defi ning viruses as living organisms.
(ii) What are the two main biochemical components of a virus particle?
(iii) Name two diseases caused by viruses.
(iv) Give an example of a benefi cial application of a virus.
(v) What is an antibiotic?
(vi) Antibiotics should not be prescribed for a person suffering from a 

viral infection. Suggest a reason for this.

Q14 (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 the immunity that follows 

administration of an antibody.

Leaving Certifi cate Biology, 2005 Higher Level 
Q. 15. (a)

(i) Comment briefl y on the diffi culty in classifying viruses as 
living organisms.

(ii) Name two diseases of humans caused by viruses.
(iii) Name two types of lymphocyte and state a role of each when viruses 

or other micro-organisms enter the blood.
(iv) “Immunity that results from vaccination is effectively the same as the 

immunity that develops following an infection.” Do you agree with 
this statement? Explain your answer.

Leaving Certifi cate Biology Sample Paper, Higher Level
Q. 13. (c)

Asthma and bronchitis are common disorders of the breathing system. 
Answer the following in relation to one of these disorders. State the 
disorder to which you refer.

(i) State one possible cause of the disorder.
(ii) Suggest one way in which a person might adapt his/her lifestyle to 

minimise the effects of the disorder.
(iii) Give an example of a treatment for the disorder.

Q. 15 (b)

(i) What is meant by the term immunity? Distinguish between active 
and passive immunity.

(ii) Describe two ways in which the skin helps to defend the body 
against pathogenic micro-organisms.

(iii) Lymphocytes play a vital role in the body’s immune system. 
To which group of blood cells do lymphocytes belong? Name two 
types of lymphocyte and state the role of each.

(iv) What is the purpose of vaccination?

For further examples of past paper 
questions check www.sta.ie

Biographical Notes

Edward Jenner (1749–1823)
Edward Jenner, an English doctor developed vaccination after observing 
that milkmaids who contracted the less dangerous cowpox were 
protected from smallpox. To test his theory that cowpox infection 
provided immunity to smallpox, Jenner inoculated James Phipps, a 
young boy, with pus from cowpox blisters. (Such an experiment would 
today be deemed unethical.) The boy developed a fever but did not 
become seriously ill. Following this, Jenner injected Phipps with 
smallpox – he showed no sign of infection. Jenner repeated smallpox 
inoculation in Phipps and again he did not contract the disease. 
This and further research by Jenner showed that exposure to cowpox 
did in fact protect against smallpox. Vaccination against smallpox was 
adopted by the British government in 1840. In 1979, the World Health 
Organisation declared that smallpox had been eradicated.

Read more about other famous scientists at www.sta.ie

Revise The Terms

Can you recall the meaning of the following terms? 
Reviewing the terminology is a powerful aid for recall 
and retention. 
Allergen; allergy; antigen; antihistamine; corticosteroid; dust mite; 
faecal pellets; fungal; general defence system; histamine; immune 
system; infl ammatory response; innate immune system; lymphocyte; 
memory cells; monocyte; mucus; phagocyte; polypeptide; protein; 
specifi c immune system; spore; thymus; vertebrate

Check the Glossary of Terms for this lesson at www.sta.ie
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Allergies

What is asthma?
More children are hospitalised for treatment of asthma than for any other 
disease and most asthma is triggered by allergens. When an allergen is 
inhaled histamine is released by the mast cells in the lungs. This causes 
infl ammation of the lining of small air tubes, secretion of excess mucus 
and contraction of the muscles in the wall of the airways making breathing 
diffi cult if not impossible.

Symptoms:
• Diffi culty with breathing and a feeling of tightness in the chest.

• Wheezing – a whistling sound due to air moving through swollen and 
partially obstructed airways.

• A cough, especially at night.

Cause:
The allergens that commonly cause asthma are:

• House dust mites: These are very small 
(0.3 mm) and there may be thousands of 
them of them in a gram of dust in a 
mattress or carpet. They feed on human 
skin cells shed into bedding, chairs and 
carpets and obtain water from the air. The 
allergen causing asthma is actually the 
faecal pellets of the dust mites which 
are so small they are easily inhaled into 
the lungs.

• Pets: the allergen is the saliva or urine on hairs or feathers which are 
shed around the house. 

• Engine emissions, especially particles of soot: emissions from petrol 
and diesel engines have been blamed for the increase in childhood 
asthma but this has not been proven.

• Organic solvents.

• Wood and fl our dust.

• Spores from fungi in rotting vegetation.

• Some medicines. 

Treatment:
Treatment of asthma involves avoidance of the allergen as far as possible 
and medication to reduce or preferably prevent the symptoms.

How are allergies diagnosed?
The following methods are used to diagnose allergies:

Skin prick testing: Mast cells are found in the skin and so this can be 
used as a test site. A tiny prick is made into the skin through a drop of 
allergen on the forearm or back. If this causes the mast cells to release 
histamine and a red itchy reaction will occur within 20 minutes. 

histamine. During this sensitisation period there may be no symptoms 
but the memory cells that are formed allow a much more powerful 
response if the allergen reappears. 

What is hay fever?
Hay fever is an allergic reaction to airborne allergens.

Symptoms
• Irritation in the nose resulting in vigorous bouts of sneezing

• Release of a large volume of watery mucus making the nose run

• Itchy watery eyes

• Itchiness in the mouth, throat and ears

• Blocked nose and sinuses

Cause

Hay fever is not necessarily caused by hay. It generally occurs during the 
summer months and may be triggered by

• Grass pollen in the air. This generally peaks in June. 

• Tree pollen which peaks in April.

• Fungal spores such as those of moulds that occur on foliage 
(including grasses).

Non-seasonal hay fever is most often triggered by faecal pellets of dust 
mites or by hair of pets which may be coated in saliva or urine.

Treatment
Treatment of an allergic reaction involves avoiding the allergen as far as 
possible and preventing or treating the symptoms.

Avoidance
• Avoid being outdoors in early evening and sleep with bedroom 

windows closed.

• Stay indoors when the published pollen count is high.

• Wear sunglasses to prevent pollen entering the eyes.

• Get someone else to mow the lawn!

Treating/preventing
• Antihistamines counteract the effect of histamine and can be delivered 

as a tablet or a nasal spray.

• Anti allergic preparations prevent the mast cell from releasing 
histamine and are particularly effective in eye drops for treatment of 
allergic reactions in eyes.

• Corticosteroid nasal spray or tablets are the most effective treatment 
for reducing all the symptoms of severe bouts of hay fever. 
Corticosteroids should not be taken long term.

Skin patch tests: Chemicals suspected of causing eczema are placed 
on the skin under a special dressing and left for three days. An itchy red 
reaction indicates which ones are allergens.

Blood tests: A blood test can be used to measure the amounts of IgE 
antibodies produced in response to different allergens. Moderate or 
high levels of antibody indicate an allergy.

Are allergies becoming more common?
Data from the UK indicate that while lifetime incidence of allergies 
generally increased, the incidence of severe attacks dropped by same 
percentage (about 4% in seven years). The following factors are thought 
to contribute to incidence of allergies in developed countries but their 
exact contribution is not clear.

• Genetic predisposition

• Place in the family: fi rst-born children seem to be more prone to allergies

• Exposure to allergens, especially early in life

• Better housing with less draughts, less ventilation, more heat, carpets 
and soft furnishings

• Animals allowed in living quarters.

Allergy means ‘altered reaction’ – it is the inappropriate and 
harmful response of the body’s defence mechanisms to 
substances that are normally harmless. It can be an attack of 
sneezing and runny eyes (hay fever), an itchy red rash 
(eczema), wheezing when breathing (asthma) or swelling of 
lips and tongue and vomiting (food allergy). Allergies affect 
about a third of the population.

What is the infl ammatory response?
Our immune system protects us against disease. If we get a cut it may 
become red and swollen. This infl ammatory response is part of our 
general defence system. The tissues that are exposed to the environment 
(skin, gut lining, mouth, nose and lungs) have special cells, called mast 
cells, which release chemicals, including histamines, when the tissues 
are damaged. These substances cause the walls of blood capillaries to 
become more porous and white blood cells and blood proteins, which 
are needed for clotting and sealing wounds, can move out of the blood. 
Within an hour the area is teeming with white blood cells (monocytes, 
also called phagocytes), which engulf any foreign particles and clear the 
area for repair.

What is induced immunity?
The specifi c immune system or adaptive immune system, is specifi c to 
vertebrates, and is particularly effective against dangers to which we 
have previously been exposed. It consists of white blood cells called 
lymphocytes, of which there are two main types – B cells and T cells. 
They are both made in bone marrow but B lymphocytes mature in bone 
marrow and T lymphocytes mature in the thymus gland. Antigens are 
foreign molecules often on the surface of bacteria or viruses that trigger 
the immune response of the lymphocytes. 

B lymphocytes make antibodies; these are proteins that attach to the 
antigens and help destroy the invading microorganisms by causing them 
to stick together, coating them so they can be engulfed more easily, 
damaging their membranes and neutralising their toxins. 

What is sensitisation?
When the person is fi rst exposed to the particular allergen the matching 
B lymphocyte multiplies and makes plasma cells which make a type of 
antibody called IgE (Immunoglobulin type E). These Y-shaped 
polypeptides attach to mast cells and can trigger the production of 
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Teva is the world’s largest manufacturer of generic
pharmaceutical products. With headquarters in Israel, Teva 
develops, manufactures and markets a wide variety of existing 
pharmaceutical products (generics) and new drug products. 
The organisation has 44 commercial manufacturing and 
R&D plants, including a state-of-the-art facility in Waterford 
employing over 700 people.

The core technologies at the Waterford site are inhalation 
(inhalers) and solid dose products (tablets and capsules). 
The Waterford site includes an extensive Research & 
Development capability and is the Teva Centre of Excellence for 
respiratory products.

You can fi nd out more at www.sta.ie, www.ivax.com 
and www.tevapharm.com
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Syllabus Reference

Leaving Certifi cate Biology 
3.5.3 
 Responses in humans.
 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.”

H 3.5.7
 Role of lymphocytes: B and T cell types.
 Role of B sells in antibody production.
 Role of T cells as helpers, killers, suppressors and memory cells.

Learning Outcomes

On completing this section the student will be able to:
• Explain how the stomach acid and the mucous membrane lining of 

the respiratory system operate in the general defence system.
• Explain the role of phagocytic white blood cells or monocytes in the 

general defence system.
• Describe the infl ammatory response and the role of mast cells 

in defence.
• Distinguish between antigens and antibodies.
• Explain the term induced immunity and explain how it brings about 

protection against disease.
• Explain the role of B lymphocytes and T lymphocytes in 

induced immunity.
• Describe how allergens cause an allergic reaction.
• For two examples of allergic reactions, hay fever and asthma, give 

the symptoms, cause and treatment.
• Describe how allergies can be diagnosed.
• Suggest reasons for the rapid increase in allergies in Ireland.

General Learning Points

• An allergy is an inappropriate and harmful response of the immune 
system to normally harmless substances. Hay fever is an allergic 
reaction to airborne allergens such as pollen and fungal spores.

• Infl ammation is the body’s response to harmful stimuli whereby it 
attempts to remove the stimuli while initiating the healing process 
for the affected tissue.

• Induced immunity is the body’s ability to resist disease by the 
production of antibodies.

• Sensitisation is the alteration of the body's responsiveness to a 
foreign antigen resulting in a heightened immune response upon 
subsequent exposures to that antigen.

• Asthma is a chronic infl ammatory disease of the airways, trigger by 
a range of allergen.

• Antihistamines are drugs that block the action of histamine, which 
causes hypersensitivity responses such as itchy eyes and nasal 
congestion.

• Corticosteroids have anti-infl ammatory effects and can be used to 
treat hay fever and asthma.

Student Activities

1. Hookworms and hay fever
It has been known for some time that there is a link between worm 
infestations and allergies. The IgE antibody is produced to attack worm 
infestations – it may be that the rise in allergies is due to the fact that we 
are now exposed to so few parasitic worms that the IgE antibody is 
diverted to attack harmless things in the environment like pollen. 
Hookworms are parasitic worms which burrow into fl esh, usually from 
the feet, and travel through the body in the blood system to the lungs. 
They break into the airways and move up to the back of the throat where 
they are swallowed and attach to the gut wall where they suck blood 
and produce eggs for about fi ve years. Scientists noticed that asthma 
was reduced in people infested with hook worms and suggested that 
the hookworm is not rejected because it has some way of ‘switching off’ 
the immune response, possibly by stimulating suppressor T cells. 
Volunteers were given different numbers of hookworms and it was 
decided that ten larvae was a safe dose. They then infected ten volunteer 
hay fever sufferers who are being monitored to see if the worms reduce 
their symptoms. Volunteers with asthma are being recruited for a second 
trial. If the worms do reduce allergies the aim would be to fi nd out how 
this is done and synthesise a drug to mimic this effect which might be 
useful in treating other allergies and autoimmune diseases like type 1 
diabetes and multiple sclerosis.

(i) What is the hypothesis? What observation led to the hypothesis?
(ii) Do you think the risks involved in this experiment are justifi ed? 

Would you volunteer? Explain your answer.
(iii) In the hay fever trial is there a control? Are the results free from bias? 

Are there other variables involved? Give three ways in which you 
could improve the design of this experiment.

Did You Know?

• Most sufferers start to get symptoms when the pollen count reaches 
50 grains per m3. Pollen count tends to be highest at 5–6 pm when 
pollen shed earlier in the day sinks from higher in the atmosphere 
but varies with weather and location.

• There are four times as many children suffering from asthma as 
there were twenty years ago.

• An average person sheds 0.5–1.0 g of skin cells a day – enough to 
feed thousands of dust mites for months.

• We each have two trillion lymphocytes which if brought together 
would be similar in size to the brain or liver.

• White blood cells move out of holes in capillaries much smaller than 
they are by amoeba like movement.

• Memory cells are not formed for some diseases. A ‘strep throat’ 
infection is just as severe each time a person is reinfected.

• The AIDS virus is so devastating because it selectively invades 
the helper T cells which are so vital in ‘switching on’ the body’s 
immune response.

• It is thought that the huge variety of T and B lymphocytes which we 
possess are formed by a system of cutting shuffl ing and pasting of 
the DNA coding for antibody synthesis.

True/False Questions

(a) T-lymphocytes produce antibodies T  F

(b) An antigen is a foreign molecule that stimulates the 
production of antibodies T  F

(c) Swelling and redness at a cut are examples of the 
infl ammatory response T  F

(d) B-cells mature in the bone marrow T  F

(e) The general defence system protects the body by 
producing antibodies T  F

(f) Antibodies are part of the group of biomolecules known 
as carbohydrates T  F

(g) Mast cells release histamine which is responsible for 
hypersensitivity responses T  F

(h) Inability to breath properly in asthma is due to expansion   
of blood vessels, making airways narrower T  F

(i) Phagocytes kill foreign bodies by engulfi ng them T  F

(j) Exposing a person to an allergen resulting in histamine   
production by mast cells is known as immunisation T  F

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

Examination Questions 

Leaving Certifi cate Biology, 2007 Higher Level
Q14 (b)

(i) Comment on the diffi culty of defi ning viruses as living organisms.
(ii) What are the two main biochemical components of a virus particle?
(iii) Name two diseases caused by viruses.
(iv) Give an example of a benefi cial application of a virus.
(v) What is an antibiotic?
(vi) Antibiotics should not be prescribed for a person suffering from a 

viral infection. Suggest a reason for this.

Q14 (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 the immunity that follows 

administration of an antibody.

Leaving Certifi cate Biology, 2005 Higher Level 
Q. 15. (a)

(i) Comment briefl y on the diffi culty in classifying viruses as 
living organisms.

(ii) Name two diseases of humans caused by viruses.
(iii) Name two types of lymphocyte and state a role of each when viruses 

or other micro-organisms enter the blood.
(iv) “Immunity that results from vaccination is effectively the same as the 

immunity that develops following an infection.” Do you agree with 
this statement? Explain your answer.

Leaving Certifi cate Biology Sample Paper, Higher Level
Q. 13. (c)

Asthma and bronchitis are common disorders of the breathing system. 
Answer the following in relation to one of these disorders. State the 
disorder to which you refer.

(i) State one possible cause of the disorder.
(ii) Suggest one way in which a person might adapt his/her lifestyle to 

minimise the effects of the disorder.
(iii) Give an example of a treatment for the disorder.

Q. 15 (b)

(i) What is meant by the term immunity? Distinguish between active 
and passive immunity.

(ii) Describe two ways in which the skin helps to defend the body 
against pathogenic micro-organisms.

(iii) Lymphocytes play a vital role in the body’s immune system. 
To which group of blood cells do lymphocytes belong? Name two 
types of lymphocyte and state the role of each.

(iv) What is the purpose of vaccination?

For further examples of past paper 
questions check www.sta.ie

Biographical Notes

Edward Jenner (1749–1823)
Edward Jenner, an English doctor developed vaccination after observing 
that milkmaids who contracted the less dangerous cowpox were 
protected from smallpox. To test his theory that cowpox infection 
provided immunity to smallpox, Jenner inoculated James Phipps, a 
young boy, with pus from cowpox blisters. (Such an experiment would 
today be deemed unethical.) The boy developed a fever but did not 
become seriously ill. Following this, Jenner injected Phipps with 
smallpox – he showed no sign of infection. Jenner repeated smallpox 
inoculation in Phipps and again he did not contract the disease. 
This and further research by Jenner showed that exposure to cowpox 
did in fact protect against smallpox. Vaccination against smallpox was 
adopted by the British government in 1840. In 1979, the World Health 
Organisation declared that smallpox had been eradicated.

Read more about other famous scientists at www.sta.ie

Revise The Terms

Can you recall the meaning of the following terms? 
Reviewing the terminology is a powerful aid for recall 
and retention. 
Allergen; allergy; antigen; antihistamine; corticosteroid; dust mite; 
faecal pellets; fungal; general defence system; histamine; immune 
system; infl ammatory response; innate immune system; lymphocyte; 
memory cells; monocyte; mucus; phagocyte; polypeptide; protein; 
specifi c immune system; spore; thymus; vertebrate

Check the Glossary of Terms for this lesson at www.sta.ie


