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  TOPIC 2
Medical science 

  2.1  Overview
 Numerous  videos  and  interactivities  are 
embedded just where you need them , at 
the point of learning, in your learnON title 
at  www.jacplus.com.au . They will help 
you to learn the content and concepts cov-
ered in this topic.   

 2.1.1 Why learn this? 
 In 1955 the average life expectancy at 
birth was just 48 years. Today it is about 
70 years. In Australia it is even higher. 
Advances in Science and medicine have 
allowed humans to live longer and to 
continue to lead active, healthy lives into 
old age. Technological advances have 
enabled researchers to learn more about 
the cause of disease and in turn this has 
led to the development of new technology 
to address health issues. In this chapter 
you will be learning about infectious and 
non-infectious diseases and the body’s 
natural defences against infection. You 
will also be learning about the role of 
medical science in addressing problems 
in society.  

  Modern medicine has increased the human life span. The 
man above is aged about 48, the average life expectancy 
50 years ago. The image on the right shows his age at 
today’s average life expectancy age. 
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MEDIEVAL MEDICINE
The Middle Ages (AD 500–1500) were a time of hardship, deadly disease and wars in which only about 50% of 
children reached the age of 15. Many of the survivors died in their twenties and thirties. A visit to the doctor was 
probably just as likely to make a person sicker rather than improve health, and if you had a sore tooth you were 
likely to be sent to the barber to have the tooth pulled out!

Medieval physicians advised their patients how to live healthy lifestyles, and used their training in 
mathematics and astronomy to map out healthy and sickly times. They also worked closely with apothecaries, 
who sold medicinal plants. Sometimes these plants were used to create medicines. Medieval women made 
many of their family’s medicines. They used seeds, stems and leaves of herbs, trees and fl owers. Some 
medicines even used animals or animal products.

Many medieval physicians considered that testing ‘the waters’ (urine) was an effective method in the 
diagnosis of disease. Scribes would note the colour, cloudiness or sediment of the urine and charts were used 
to match these features to particular diseases. Sometimes blood samples were collected, which may have been 
tasted to detect a diagnostic sweetness or bitterness.

A fi fteenth-century diagram showing possible colours of urine to help doctors diagnose diseases
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46 Jacaranda Core Science Stage 5

  2.2  Catch us if you can 
 Diseases can be classifi ed into two main categories: infectious and non-infectious. Infectious diseases are 
caused by pathogens — disease-causing organisms. There are different types of pathogens including some 
bacteria, viruses and fungi. The pathogen lives in or on the body of the sick person and under the right con-
ditions it can be transmitted from one person to another, so infectious diseases are also called transmittable 
diseases. Non-infectious diseases are not caused by pathogens and cannot be transmitted from one person 
to another. You cannot ‘catch’ a non-infectious disease from another person. The diagram below shows one 
way of classifying diseases.   

2.1 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.
1. Is knowledge of astronomy considered an important part of medical training today?
2. What is an apothecary?
3. Some of the potions made using ingredients purchased from an apothecary would have contributed little to 

improving the health of the patient. Can you think of products available today that people buy to improve 
their health even though there is no scientifi c evidence to suggest the product actually works?

4. In the treatment of most diseases bloodletting would be not only ineffective but it might actually make the 
patient sicker. Explain why opening a blood vessel and allowing blood to pour out could make someone 
sick.

5. Bloodletting is still used today in the treatment of haemochromatosis, polycythemia vera and porphyria 
cutanae tarda. Find out about these diseases and why bloodletting is an effective treatment.

Medieval barbers not only cut men’s hair 
and shaved their faces but also performed 
minor surgery, such as removing rotten teeth 
and bloodletting. The red and white striped 
pole often associated with barbers was a 
symbol that they let (released) blood, with 
the white stripes representing the bandages 
over the cuts.

Not only barbers were involved in 
bloodletting — this widespread medieval 
treatment was also performed by doctors 
and surgeons. Medical texts of the time 
talked about balancing humours and showed 
which veins to cut to release each humour 
and cure different illnesses. Leeches were 
also applied to the skin to suck out poisons 
or bad blood from wounds.

Surgeons also used cupping and 
cauterising to treat disease. Cupping 
involved placing hot metal glasses or cups 
on a patient’s cut skin, in the belief that 
poisons would be released from the body 
into the cup. To cauterise wounds or help 
heal internal disorders, surgeons would burn the tissues with red-hot irons or boiling oil.

Leeches were used to treat disease during medieval times.
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TOPIC 2 Medical science 47

 2.2.1 Meet the pathogens 
 Pathogens are disease-causing organisms. They are parasites: they live in or on another organism (the host) 
and have a harmful effect on their host. Some pathogens are large enough to be seen without a microscope. 
Tapeworms, head lice and liver fl ukes are examples of pathogens you can see without a microscope. Most 
pathogens are tiny and cannot be seen without a microscope. Many diseases are caused by single-celled 
bacteria, protozoa or fungi. Viruses and prions are not even big enough to be seen with a light microscope 
but they can cause serious illness as well. When you ‘catch’ a disease from another person the pathogen 
they are carrying invades your body. The table above summarises key information about the different types 
of pathogens. 

Arthritis

Bacteria

Protozoa

Fungi

PrionsMental

Chemical
(metabolic)

Cancer Ageing
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Cystic �brosis
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  Classifying diseases 
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48 Jacaranda Core Science Stage 5

Type of 
pathogen Description

Typical 
size Example of diseases

Bacteria Bacteria are single-celled organisms 
whose DNA is not contained inside a 
membrane-bound nucleus.

0.2–5 μm Scarlet fever, meningococcal meningitis, 
impetigo, tuberculosis, leprosy, some 
throat and middle ear infections

Viruses A virus consists of a piece of DNA 
or RNA wrapped in a protein coat. 
Viruses cannot reproduce unless inside 
a host cell.

20–300 nm AIDS, influenza (the flu), hepatitis, SARS, 
measles

Protozoans Protozoans are single-celled organisms 
whose DNA is inside a membrane 
bound nucleus.

2–200 μm Malaria, toxoplasmosis, amoebic 
dysentery, cryptosporidium, malaria

Fungi Fungi are made up of one or more cells 
that have a cell wall, true nucleus and 
no chloroplasts. Athlete’s foot (shown 
in the picture below) is caused by a 
fungus.

Varies from 
50 μm 
to much 
larger (e.g. 
mushrooms)

Thrush, ringworm, athlete’s foot, 
onychomysis (a fungal infection of the to 
enails)

Macroparasites Macroparasites can be seen without a 
microscope.

Size varies 
greatly but 
can be seen 
without a 
microscope

Head lice infestation, flea infestation, 
elephantitis (caused by a nematode 
worm)

Prions Prions are thought to be incorrectly 
folded proteins.

10–200 nm BSE (bovine spongiform encephalitis, 
also known as mad cow disease), fatal 
familial insomnia, Creutzfeldt–Jakob 
disease, kuru

Note: 1 μm = 0.001 mm = 0.000 001 m
1 nm = 0.000 001 mm = 0.000 000 001 m

UNCORRECTED P
AGE P

ROOFS



TOPIC 2 Medical science 49

2.2.2 Can’t catch us
The seven main types of non-infectious diseases are related to:
 • nutrition, including overeating, undereating and eating an unbalanced diet
 • ageing, the gradual breakdown of body tissues
 • cancer, the multiplication of body cells at an abnormal rate
 • inherited disorders, which are passed on from your parents’ genes
 • mental disorders, with a variety of causes including chemical deficiencies, stress and trauma
 • chemical deficiencies that result in metabolic disorders
 • environmental diseases resulting from exposure to poisons, asbestos, fire, accidents and drugs.

2.2 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Distinguish between the causes of infectious and non-infectious diseases.
2. Recall seven types of non-infectious diseases.
3. (a)      Classify the following diseases as infectious or non-infectious: lung cancer, AIDS, Down syndrome, the 

flu, head lice infestation, diabetes, laryngitis, malaria, measles, cystic fibrosis, depression, chickenpox, 
hepatitis A, tinea (athlete’s foot), BSE (mad cow disease). Present your answer in the form of a table.

(b)  For the diseases that you classified as infectious, indicate whether they are caused by a macroparasite (M), 
protozoan (P), fungi (F), bacteria (B), virus (V) or prion (P).

4. Organise the pathogens listed in the table above in order from smallest to biggest.
5. Use the mind map Classifying diseases to distinguish between the causes of:

(a) goitre and arthritis
(b) haemophilia and anaemia
(c) AIDS and malaria
(d) tinea and chickenpox.

Think and investigate
6. Explain why nutritional diseases are not classified as infectious diseases.
7. Until the middle of the twentieth century, infectious diseases killed many more people than non-infectious 

diseases. However, since about 1930, in the developed countries of Australia, North America and Europe, 
more people have died from non-infectious diseases. Account for this change.

8. The biggest killer of Australians in 2006 was heart disease. Explain how diseases of this kind, such as heart 
attacks, might be related to nutrition.

Research
9. (a)    Investigate the cause, symptoms and methods of prevention for one of the following diseases: 

osteoporosis, schizophrenia, haemophilia, anaemia, arthritis, heart disease, lung cancer, skin cancer.
(b) Report your findings back to your team or class in a PowerPoint presentation, visual thinking tool or poster.
(c) In your team, discuss with others any ways in which the community or government may be involved in 

reducing the impact or frequency of these diseases.
10. Fatal familial insomnia is a disease caused by prions.

(a) Investigate the symptoms of this disease.
(b) Even though fatal familial insomnia is caused by prions, it is also considered to be a hereditary disease. 

Find out why.

 Complete this digital doc: Worksheet 2.1: Infectious diseases (doc-0000)

 Complete this digital doc: Worksheet 2.2: Non-infectious diseases (doc-0000)

RESOURCES — ONLINE ONLY
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50 Jacaranda Core Science Stage 5

2.3 Healthy living
Lifestyle factors including smoking, 
drinking alcohol, lack of exercise and 
a poor diet are risk factors that are 
contributing to the premature death of 
people throughout the world. Scien-
tific research can help determine which 
lifestyle factors are the biggest threat 
to health and provide data that may be 
useful in giving advice and providing 
guidelines about healthy living.
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Leading causes of death in Australia

Cause Percentage of deaths

Ischaemic heart disease 12.8

Stroke and other cerebrovascular disease 10.8

Lower respiratory infections 6.1

Chronic obstructive pulmonary disease 5.8

Diarrhoeal diseases 4.3

HIV/AIDS 3.1

Trachea, bronchus, lung cancers 2.4

Tuberculosis 2.4

Diabetes mellitus 2.2

Road traffic accidents 2.1

Source: http://who.int/mediacentre/factsheets/fs310/en/

Leading causes of death worldwide
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TOPIC 2 Medical science 51

 2.3.1 What’s killing us? 
 The table on the previous page shows some of the leading causes of deaths for men and women worldwide 
and the graph shows the leading causes of death in Australia. 

 When comparing the global and Australian data it is important to remember that globally the life 
expectancy for females is 73.3 years and for males it is 67.5 years, whereas in 2010 the average Aus-
tralian female had a life expectancy of 84 years and the average Australian male’s life expectancy was 
79.5 years. That fi gure has been increasing steadily, although there are concerns that increased rates 
of obesity might eventually reduce life expectancy in wealthy nations such as Australia and the US. In 
some parts of the world, particularly where a large proportion of the population is infected with HIV, the 
virus that causes AIDS, life expectancy is much less than in Australia. More information about AIDS is 
included in  section 2.6 . 

 One trend is clear though; many people are dying from diseases that are linked to lifestyle factors. Car-
diovascular diseases including stroke and heart attack are leading causes of death both in Australia and 
worldwide. Being overweight is a signifi cant risk factor for these diseases. In fact, a report published in 
2012 based on data gathered by almost 500 scientists from 50 different countries identifi ed being over-
weight as the biggest health burden worldwide. Being overweight is responsible for the loss of more years 
of healthy life due to illness or early death than any other factor. It has overtaken lack of nutrition as a 
health burden. Scientifi c studies can provide data that health professionals can use to provide advice about 
diet and nutrition. Below is an example. 

 Health benefi ts of Mediterranean diet 
 A study led by Antonia Trichopoulou has shown that eating the type of food traditionally eaten by 
the people of Greece, Italy, Spain and Morocco (the Mediterranean diet) can help you live longer and 
reduce the risk of coronary heart disease and cancer. In these regions the main dish often consists of 
vegetables cooked in olive oil rather than meat. The Mediterranean diet also includes a lot of fruit, vege-
tables, fi sh and cereal. The study involved 22 000 Greeks. Each person was given a score based on their 
intake of foods typical of the Mediterranean diet. The researchers kept track of the participants’ health 
for four years. Fewer of the participants who had higher scores (i.e. those who ate a diet that included a 
regular intake of the elements of the Mediterranean diet) developed cancer or died over the course of the 
study than those who had lower scores. There did not seem to be any one specifi c ingredient that con-
tributed to the lower risk of cancer and death; it appears that the complete Mediterranean diet provides 
the most benefi ts. 

 Smoking and alcohol are also risk factors for a number 
of the biggest killers. In Australia smoking rates have been 
decreasing steadily, largely as a result of health campaigns, 
education and new laws relating to tobacco advertising and the 
sale of tobacco products. In other parts of the world rates of 
smoking are much higher. Smoking increases the risk of cardi-
ovascular disease and a range of other diseases including lung 
cancer. Some of the earlier studies pointing to a link between 
smoking and lung cancer focused on fi nding patterns in data. It 
was noticed for example that most people who developed lung 
cancer were smokers and those that smoked more cigarettes 
per day had a higher risk of developing the disease. Alcohol 
consumption, like smoking, increases the risk of cardiovas-
cular diseases as well as cirrhosis of the liver and some can-
cers including breast, oral, liver and colorectal cancer. Alcohol 
is also implicated in a signifi cant proportion of road accidents 
and other accidental deaths.   

  The Mediterranean diet 
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52 Jacaranda Core Science Stage 5

 On a more positive note, a behaviour that decreases the 
risk of disease is regular exercise. It reduces the risk of 
cardiovascular disease, type 2 diabetes, colon and breast 
cancer and osteoporosis. It also has other benefi ts for 
mental and physical health. Currently the National Phys-
ical Activity Guidelines for Australians recommend that 
Australians should aim to exercise at a moderate level 
(e.g: brisk walking) for at least 30 minutes on most days 
of the week and additional vigorous exercise to build up 
fi tness and get extra health benefi ts. So if you have a 30 
minute walk to school each day, play soccer on Saturdays 
and do an intense training session on Wednesdays you are 
meeting the guidelines for regular exercise, although addi-
tional training could further improve your performance at 
sport. On the other hand, if you are driven everywhere 
and you spend PE lessons complaining about having to 
exercise rather than building up a sweat, it might be time to get moving. Getting suffi cient physical activity 
is a challenge for many adults, particularly those who have a job that involves sitting all day, and some 
workplaces are getting quite creative with ways of getting workers moving (see How about that!). 

 2.3.2 Health for all australians 
 In Australian cities most people have good access to doctors and hospitals. Bacterial infections are easily 
treated with antibiotics and most people have enough to eat. Not everyone chooses to have a healthy diet 
but the ingredients to prepare healthy meals are readily available in shops. The situation is unfortunately not 
the same in all parts of Australia. In the country people may have to travel great distances to visit a doctor 
and country hospitals sometimes fi nd it hard to fi ll positions and may not get access to the latest equipment. 
A visit to a specialist can require an expensive trip to a city hospital for country patients.   

 In remote Aboriginal communities the situation is even bleaker. In fact, health standards are so poor in 
some Aboriginal communities that they compare with those of Europeans prior to the discovery of antibi-
otics. Access to medical services, particularly specialist doctors, can be diffi cult. Social issues also mean 
that in some Indigenous communities, lifestyle factors including smoking, high alcohol consumption and a 
diet low in fresh fruit and vegetables are contributing to poor health. The table below shows statistics com-
paring the health of Indigenous Australians to that of other Australians. 

 A challenge for the next generation of health professionals and policy makers will be to try and address 
this imbalance.  

 HOW ABOUT THAT! 

 Sitting is a dangerous activity 
 A study carried out by researchers at Sydney University and the Australian National University found that 
workers who sit for 11 hours or more a day are 40% more likely to die within 3 years than workers who sit for 
less than 4 hours a day. Sitting between 8 to 11 hours a day increases the risk of death within the next 3 years 
by 15%. With statistics such as these in mind, some workplaces have been designed to avoid having workers 
sit for long periods of time. 

 Instead of providing each employee with a desk, the workers move to different areas depending on the 
task they are working on and use wireless laptops or tablets to avoid being tied to a desk. While there is some 
traditional furniture designed for sitting there are also desks designed for standing and some meetings are 
held in open spaces with participants standing rather than sitting. This has the added advantage that it keeps 
meetings brief and focused. 

  Regular exercise reduces the risk of a range 
of diseases, including cardiovascular disease. 
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 2.3.3 Scientists trying to make 
a difference 
 Professor Ian Anderson and Associate Professor 
Jane Freemantle are two researchers collecting 
data that can help health professionals and pol-
iticians make wise decisions about Indigenous 
health issues. 

 Professor Ian Anderson is involved in a number 
of health organisations that deal with Aboriginal 
health issues. He grew up in the Koori com-
munity in Victoria but is a descendant from the 
Trawlwoolway Clan of North East Tasmania.    

30%
of ischaemic

heart diseases
are caused
by physical

inactivity.

Causes fatigue
in the back and
neck muscles
by slowing
blood supply.

Puts high
tension on
the spine
especially
in the lower
back.Makes

muscle
more

likely to
pull, cramp

or strain when
stretched
suddenly.

27%
of diabetes

cases are
caused by

physical
inactivity.

15%
Increased risk of dying
within 3 years due
to sitting for more
than 8 hours a day.

4%
Physical inactivity
is the fourth leading
risk factor for
global mortality.

6%
of deaths
(globally)
are
attributed
to physical
inactivity.

The effects of prolonged sitting

Television for more than
4 hours a day increases

risk of heart-related
death by 80%.

Breaking up
your sitting time with

a short walk can lower
your blood sugar

about 30 per cent.

21–25%
of breast and colon
cancers are caused

by physical inactivity.

  The effects of prolonged sitting   It is important to ensure that all Australians have 
access to health resources, including those living in 
remote Aboriginal communities. 

  Professor Ian Anderson 

 Cause of death  Males   SMR ( * )  Females   SMR ( * ) 

 Diseases of the circulatory system  3.2  2.7 

 Neoplasm (including cancer)  1.5  1.6 

Indigenous peoples’ rates of death from chronic disease expressed as a multiple of the rates in the 
non-Indigenous population (2001–05)

(Continued)
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54 Jacaranda Core Science Stage 5

 Associate Professor Jane Freemantle is a paedi-
atric epidemiologist. That means that she collects and 
analyses data about the health of children. She has a 
special interest in the health of Aboriginal children. 

 Both researchers are currently involved in projects 
that gather data about the causes of death of Abo-
riginal and non-Aboriginal children. Collecting this 
data is important because it can be used to assess 
whether special programs and policies that are put 
into place to try to reduce preventable deaths in chil-
dren are having any effect. Both researchers have 
been involved in numerous other research projects in 
the area of Indigenous health.  

  Associate Professor Jane Freemantle 

 2.3 Exercises: Remember and think 
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

 Remember  
1.   What is meant by ‘lifestyle factors’ for diseases  
2.   List some lifestyle factors that increase the risk of cardiovascular disease.  
3.   Do you get suffi cient exercise to meet the National Physical Activity Guidelines for Australians?  Explain .   

 Skill builder  
4.    Construct  a column graph to show the leading causes of deaths worldwide.  
5.    Extract  the following information from the graph showing the main causes of death for Australians.  

(a)   What is the leading cause of death for Australians?  
(b)   What part of the body does the second highest cause of death involve (you may need to use a 

dictionary)?  
(c)   What lifestyle factor contributes to the third and fourth leading causes of death in Australian men?  
(d)   Which two types of cancers are the biggest killers of Australian women?  
(e)   The number of deaths from lung cancer and breast cancer are similar, yet a lot more women contract 

breast cancer than lung cancer. Suggest a reason why.  
(f)   Which of the diseases listed are infectious diseases? Can you think of other infectious diseases that kill 

a small number of Australians each year?  
(g)   Why do you think that few Australians die from infectious diseases today?  
(h)   Why do you think that more women die from dementia and related disorders (Hint: think about the 

average lifespan for men and women)?    
6.    Compare  the global and Australian leading causes of death.  

(a)   List some infectious diseases that appear in the top 10 causes of death worldwide. Why do infectious 
diseases kill more people worldwide than Australia wide?  

 Cause of death  Males   SMR ( * )  Females   SMR ( * ) 

 Endocrine, nutritional and metabolic 
diseases 

 7.5  10.1 

 Diabetes  10.8  14.5 

 Diseases of the respiratory system  4.3  3.6 

 Diseases of the digestive system  5.8  5.1 

 (*) SMR = standardised mortality rate. It is a measure of how many times more Indigenous people died from this cause in 
comparison to non-Indigenous Australians with age and gender taken into account. 

UNCORRECTED P
AGE P

ROOFS



TOPIC 2 Medical science 55

2.4 Putting up defences
Microbes and other disease-causing organisms are everywhere. It’s a wonder we don’t get sick all the time. 
Fortunately our bodies are quite good at fighting diseases.

(b) In Australia lung cancer is that fifth leading cause of death. How does this compare with the global data? 
How do you expect this to change over time? (Hint: Will there be more or fewer smokers in Australia in 
the future? Why?)

7. Evaluate the study on the effect of the Mediterranean diet on health by answering the following questions.
(a) What feature of this experiment made it reliable?
(b) The study relied on people describing their usual diet. Discuss the validity of this approach.
(c) Another way of investigating the effect of diet would be to get half the participants to follow a particular 

diet and the other half to follow a different diet, then track their health over time. What are some ethical 
implications of studying the effect of diet in this way?

8. Use Excel to construct a column graph for the data in the table. Choose your headings and labels carefully. 
If you do not have access to a computer, draw the column graphs by hand on graph paper.

Think
9. Explain why it is important to collect accurate data about the health of Indigenous Australians.

10. Professor Ian Anderson grew up in a Koori community. Suggest why this might make him particularly suited 
to carry out research about Indigenous health and be involved in setting up policies to address some of the 
health issues affecting Indigenous Australians.

Discuss
11. There was a time when cigarettes were advertised on television, in magazines and in newspapers, 

anyone could buy cigarettes and it was common for people to smoke at work and in public places such 
as shopping centres and hospitals. In Australia it is now illegal to smoke in many places, children cannot 
purchase cigarettes, advertising of tobacco products has been banned, cigarettes are packaged in plain 
packages with large graphic health warnings and people are being educated about the health risks of 
smoking through public health campaigns and programs run in schools. Cigarette prices have also risen as 
a result of taxes on the sale of tobacco products.
(a) Evaluate which of the above measures would be most likely to reduce the number of people taking up 

smoking.
(b) Assess which strategy would be most likely to motivate existing smokers to quit.
(c) Suggest other measures that could be put into place to reduce the number of people who take up 

smoking.
(d) What strategies exist in Australia to reduce alcohol consumption? What else could be done?

12. Debate one of the following topics.
(a) The legal drinking age should be raised to 21 in Australia.
(b) Adults who supply alcohol to teenagers younger than 18 should be fined, even if the teenagers are their 

own children or their children’s friends.
(c) Schools and workplaces must take more responsibility for the health of their employees/students and 

provide healthy meals and mandatory exercise sessions.
(d) Ultimately it is up to individuals to make healthy lifestyle choices. Governments and organisations have 

little to do with these choices.

Investigate
13. Research one the cardiovascular diseases listed below and prepare a poster or PowerPoint that includes 

information about the cause, symptoms and treatment/management of the disease.
(a) Stroke
(b) Heart attack
(c) Arteriosclerosis

14. Find out about the work of Fred Hollows in Aboriginal communities.
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56 Jacaranda Core Science Stage 5

 2.4.1 Lines of defence 
 Pathogens or pathogenic agents can cause disease, preventing or stopping the body from working well. 
A healthy body helps you to defend yourself against infectious diseases by setting up natural barriers, or 
lines of defence. The fi rst and second lines of defence are described as being  non-speci� c . They fi ght the 

    1    Lachrymal glands  near the eye produce tears to wash away dust, dirt, and foreign particles. 

   2    The  linings  of the body openings, like the nose and throat, produce a sticky  mucus  to help trap foreign 
particles. 

   3   The  lymph nodes  are lters or traps for foreign particles and contain white blood cells. 

   4   The  stomach  produces an acid that kills many microbes before they reach the intestines. 

   5   The  skin  is a surface barrier to most diseases. 

  6    Saliva produced by the  salivary glands  in the mouth contains substances to help resist and remove 
microbes.  

The fi rst line of defence involves preventing the entry of pathogens into the body.
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same way for all infections, regardless of whether they have encountered them before. The third line of 
defence is  speci� c . It fi ghts differently for different types of invaders and may react differently if it has been 
exposed to them before. 

 The fi rst line of defence 
 Your body’s fi rst line of defence is designed to prevent the entry of invading pathogens. Some of these 
defences are  physical barriers  (such as skin, coughing, sneezing, cilia and nasal hairs) and others are 
 chemical barriers  (body fl uids such as saliva, tears, stomach acid and acidic vaginal mucus). 

 The skin is very effective at keeping out germs. It is waterproof and, unless you have a cut, microbes 
cannot pass through it. It is dry and slightly acidic; this prevents the growth of many bacteria and fungi on 
the skin. If your skin does become cut, the hole is very quickly patched up. A blood clot forms to seal the 
cut, then a scab forms and eventually the skin heals. 

 The parts of the body not covered by skin, including the inside of the mouth, nose, throat and vagina are 
covered with mucous membranes. As the name indicates, these surfaces produce mucus in which microbes 
become trapped. In the respiratory system there are also small hairs called cilia that beat and sweep the 
mucus out of the body. Another way to get the mucus out of the lungs is by coughing. This brings the 
mucus up to the mouth where it is swallowed. 

 The food we eat contains many microbes. A large 
number of these are killed by the hydrochloric acid in our 
stomach. Unfortunately the acid does not kill all microbes, 
so you can get very sick from eating food ridden with 
pathogens. Food such as undercooked meat can contain 
very harmful bacteria. 

 The second line of defence 
 Some pathogens manage to get past the fi rst line of defence 
and enter the body. This is where the second line of defence 
steps into action. Have you ever had a cut that became 
infected, or an ear infection? The affected area becomes 
red, warm and swollen. This is a sign of infl ammation, 
which is part of the second line of defence. Blood fl ow to 
the affected area is increased and the blood vessels become 
more permeable (they become more ‘leaky’). White blood 
cells are sent to the area and they move out of the blood 
vessels to the site of infection. Some of these white blood 
cells are phagocytes. Phagocytes are white blood cells that 
can engulf and destroy  pathogens. Use the Phagocytosis 
 weblink  in the Resources tab to see an animation of phago-
cytosis (the process where white blood cells gobble up and 
destroy pathogens). 

 Fever is also part of the second line of defence. Normal 
body temperature is about 37°C. A temperature over 37.8°C 
is considered to be a fever and indicates an infection. A fever 
can help your body fi ght an infection; in cases of a mild fever 
doctors may sometimes recommend that you just wear light 
clothing, rest, drink plenty of water and monitor the fever. 
If the fever rises to a very high temperature or lasts a long 
time it can be dangerous, particularly in young children, and 
paracetamol or ibuprofen may be recommended.    

Bacterium

Bacterium
engulfed 

Phagocyte
destroys

bacterium

Phagocyte (type of
white blood cell)

Product
absorbed

by cell

  Phagocytosis 
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INVESTIGATION 2.1

Keeping germs at bay
AIM: To determine if hand washing and antibacterial sprays are effective in removing bacteria from 
commonly used surfaces.

You will need:
5 plates of nutrient agar
overhead projector pen
sticky tape
soap
ethanol
3 types of antibacterial soaps or antibacterial sprays
sterile cotton buds
incubator
• Use the pen to draw a line down the middle of each plate of nutrient agar (on the outside of the part of the 

dish that contains the agar).
• Gently press your fingers over one half of the agar (you should not leave a mark on the agar).
• Wash your hands with the soap. Gently press your fingers over the other half of the plate.
• Seal the plate with sticky tape and label it with the pen.
• Repeat the above procedure with any available antibacterial soaps. You will need to use a different student’s 

hands.
• Swipe a cotton bud over your desk, and then gently rub it over the surface of one half of an agar plate.
• Spray your desk with ethanol and dry it with a paper towel. Swipe a clean cotton bud over the desk and rub it 

on the other half of the plate.
• Repeat the above steps using any of the antiseptic sprays available (you will need to use a different surface 

than your desk).
• Incubate the plates upside down at 30°C for 48 hours.
• Do not open the plates to look at them, look through the plastic.

Discussion
1. Explain why it is dangerous to open the plates after incubation.
2. After incubation you may be able to see colonies of bacteria or fungi on the agar. Each colony grew from one 

bacteria or fungus. Copy and complete the table below.

3. Which cleaning substance was most effective at killing bacteria? Justify your answer.
4. Why were all the plates divided into two halves and the cleaning products used only for one half of each 

plate?
5. When biologists do experiments involving agar plates they usually include one plate of agar that is kept 

sealed and untouched. This plate is incubated with the others.
(a) Why is this plate used?
(b) If colonies of microbes were found on this plate after incubation, what would this indicate?

6. How does your school dispose of the agar plates safely?

Substance used 
for cleaning

Number of colonies on half where 
hands/surface had been cleaned (*)

Number of colonies on half where hands/
surface had not been cleaned (*)

     

     

     

     

* If there are too many colonies to count, estimate what percentage of that half of the plate is covered with colonies.

UNCORRECTED P
AGE P

ROOFS



TOPIC 2 Medical science 59

2.5 Immunity
Some pathogens are able to successfully negotiate both the first and second line of defence. They are then faced 
with a third obstacle: an immune response involving a special type of white blood cell called lymphocyte.

An antigen is any foreign particle that stimulates an immune response, including parts of bacteria, 
viruses and other pathogens. When an antigen enters the body, a type of white blood cell called lymphocyte 
starts to divide. There are two main types of lymphocytes: B lymphocytes and T lymphocytes.

When B lymphocytes divide, plasma cells are produced. Plasma cells produce antibodies, which are 
proteins that bind with particular antigens. Some antibodies make the antigens clump together so they can 
be more easily engulfed by the phagocytes, while other antibodies act on antigens in different ways. For 
example, they might just render the antigen harmless without destroying it. Each type of antibody is highly 
specific; that is, it can work against only one particular type of antigen. The first time your body is exposed to 
an antigen it takes about 10–17 days for the correct type of antibodies to be produced at peak levels. Unfor-
tunately, in some cases the patient will die before the immune system has had a chance to fight the pathogen.

T lymphocytes are not involved directly in the production of antibodies. There are different types of T 
lymphocytes; some produce substances that can attack pathogens, others secrete substances that attract or 
activate phagocytes, while others still assist the B lymphocytes in the production of antibodies.

2.5.1 Whatever doesn’t kill you makes you stronger
If you had chickenpox, measles or mumps as a child, there is a good chance that you will not suffer from 
these ailments later in life, even if you have not been vaccinated against these diseases. In section 2.3 we 
saw that when an antigen enters the body it causes certain types of lymphocytes to divide. Some of the cells 
produced are memory B and T cells. A number of these cells remain in the bloodstream for many years after 
the patient has recovered from the disease. If the person is exposed to the same antigen at a later stage, the 

2.4 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. (a) How many lines of defence are there?

(b) Describe differences between these lines of defence.
2. Distinguish between physical and chemical barriers in the first line of defence.
3. Explain why many bacteria and fungi cannot grow on the skin.
4. Explain how mucous membranes and cilia work together to keep microbes out of the respiratory system.
5. Outline the role of the acid in the stomach in keeping us healthy.
6. Define the following terms: phagocytosis, fever, inflammation, antibacterial.
7. Explain why your finger may become red and swollen if you had a cut that had become infected.

Think
8. Design an experiment to test whether toothpaste can prevent the growth of bacteria.

Investigate
9. There is concern that overuse of antibacterial soaps and cleaning products may lead to bacteria becoming 

resistant to these products. Find out more about this.

 Explore more with this weblink: Phagocytosis

RESOURCES — ONLINE ONLY

UNCORRECTED P
AGE P

ROOFS

diacriTech
Highlight



60 Jacaranda Core Science Stage 5

memory B and T cells will recognise it and the 
correct type of antibodies will be produced at 
peak level within 2–7 days. Higher levels of anti-
bodies will also be produced. In fact, the person 
may not even realise they have been exposed to 
the pathogen as the immune response will usu-
ally kick in before any symptoms develop.  

 2.5.2 Vaccination — fooling the 
immune system 
 Vaccination is a way of tricking the immune 
system into acting as though it has met a path-
ogen before. Edward Jenner took the fi rst step 
towards developing a vaccine for smallpox when 
he noticed that milkmaids very rarely contracted 
smallpox. Before Jenner discovered vaccina-
tion, smallpox killed about a third of the people 
who caught it, and those that did recover from 
it were usually left disfi gured. Milkmaids often 
contracted a milder form of the disease called 
cowpox, from the cows they milked; however, they 
did not contract smallpox. Jenner hypothesised 
that a cowpox infection provided some protection 
against smallpox. He set out to test his hypothesis 
and carried out an experiment on an 8-year-old 
orphan. Jenner collected some of the pus from a 
pustule on the hand of a milkmaid infected with 
cowpox, and then scraped some of the pus into 
the boy’s arm. The boy developed symptoms of 
cowpox, and recovered. Forty-eight days later, 
using the same technique, Jenner infected the 
boy with smallpox. However, the boy did not contract smallpox; he was immune to the disease. When 
Jenner, a country doctor, presented his fi ndings to the Royal Society in London, he was initially ridiculed 
and asked to provide more evidence. Over time his fi ndings came to be accepted and his technique, which 
he called vaccination, became a standard medical procedure.  

 Louis Pasteur was another immunisation pioneer. He grew cultures of bacteria and found that some old 
cultures of bacteria were too weak to cause disease when injected in chickens. If he injected fresh bacteria 
in the same chicken, they still did not get sick. Injection with the old, weakened bacteria had made the 
chicken immune to the fresh bacteria. He used this technique to develop a vaccine for rabies. 

 Vaccines have now been developed for numerous diseases including measles, rubella, chickenpox, polio 
and diphtheria. Some vaccines are made from a dead pathogen or a weakened version of the pathogen. 
Others are made from the coat of a virus that causes disease or some other part of a pathogen. Teams of 
scientists around the world are working towards developing new vaccines all the time. 

 2.5.3 Australian scientists leading the way in immunology research 
 Frank Macfarlane Burnet (1899–1985) was one of Australia’s most acclaimed scientists. He was knighted 
in 1951 and received his Nobel prize in 1960. In 1961 he was named Australian of the Year, and four years 
later Burnet was elected President of the Australian Academy of Science. He studied at the University of 
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Melbourne and started his career in Melbourne, 
then worked in England for many years, returning 
to Australia in 1944 to become director of the 
Walter and Eliza Hall Institute WEHI.

Burnet spent most of his career studying 
viruses. His doctorate thesis was on the phage, a 
type of virus that infects and kills bacteria. Sci-
entists of the time thought there was only one 
species of phage. Burnet showed that there are, 
in fact, several species.

In 1928, there was public hysteria against 
vaccination after 12 children died after receiving 
their diphtheria injections. Burnet was part of a 
team that investigated this tragedy. His experi-
ments showed that contamination of the vac-
cine caused the deaths, rather than the vaccine 
itself. This no doubt saved many further lives as 
people regained their confidence in vaccination.

Influenza strains
While in England, Burnet worked on the human influenza (flu) virus and developed a successful method of 
growing high concentrations of the virus using fertilised chickens’ eggs. This work led to the development 
of an influenza vaccine. Burnet determined that there were several different strains of influenza. This meant 
a new vaccine had to be developed each year once the particular strain of influenza had been identified. His 
work laid the foundation for the discovery by Dr Peter Colman from CSIRO that all influenza viruses had a 
common part. Researchers then focused on ways to attack this common part and they were able to produce 
a new drug that is effective against all strains of influenza virus.

Burnet was so dedicated to his work that he was willing to risk his life to show others what he knew. 
In the early 1950s, CSIRO released the myxomatosis virus so it would infect and reduce the rabbit popu-
lation in Australia. At the same time, there was an outbreak of encephalitis that made hundreds of people 
sick. The public started to blame myxomatosis. Burnet knew how the myxoma virus worked and that it 
could not affect humans. He set up an experiment where he and two colleagues, Professor Frank Fenner 
and Dr Clunies Ross, injected themselves with live myxoma virus. When it was shown that their health 
was not affected, the panic died down.

Burnet is best known for his Clonal Selection Theory which he published in 1957, around the same 
time that another immunologist called Jerne published similar ideas. Prior to publication it was thought 
that the immune system produced antibodies ‘from scratch’ in response to foreign substances. Jerne and 
Burnet proposed that we are actually born with lymphocytes capable of producing every single type of 
antibody we will ever need, but these lymphocytes start to replicate rapidly when an antigen locks onto 
them.

Matching body parts
Burnet’s work inspired other scientists, contributing to our ability to perform transplants. He believed that 
the body learns about immunity at an early age. Burnet suggested that if you could put cells from another 
body into a fetus at the right time, the fetus would learn not to reject such cells later in life.

Dr Peter Medawar and his team of scientists used this idea when they injected donor tissue from 
a mouse into the embryo of another mouse. When the mouse was born, the team grafted skin from 
the donor mouse onto the newborn mouse. No rejection occurred. Now scientists know that they 
must match the genes carefully when they are looking for possible transplant organs. They use a 

Frank Macfarlane Burnet demonstrates his method of 
growing viruses by injecting them into eggs to a class of 
American postgraduate students.
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close genetic match between recipients and donor organs, 
together with drugs that deaden the immune system, 
to perform successful transplantations. Today organs 
including heart, lung, kidney, cornea, bone marrow, skin 
and pancreas may be transplanted, extending the lives 
of many people. Immunology is still an important area 
of scientific research.

Professor Peter Doherty is another Australian immunol-
ogist who was awarded a Nobel prize. He received a vet-
erinary science degree from the University of Queensland 
and a graduate medical degree from the University of Edin-
burgh. He shared his Nobel Prize in 1996 with Rolf Zink-
ernagel when they described the way the immune system 
recognises virus-infected cells. In 1997 Peter Doherty was 
named Australian of the Year. Doherty and Zinkernagel 
worked at the John Curtin School of Medical Research in 
Canberra from 1973 to 1975.

The T lymphocytes (T cell) involved in the immune 
response have to be smart enough to avoid damaging their 
own organism. They need a recognition system so that 
they can identify the parts they must destroy and those 
they must protect. The body also needs to know when to 
activate the T cells.

Doherty and Zinkernagel studied mice to learn how their immune systems (particularly their T cells) 
protect them against the virus that causes meningitis. They discovered that mice can make killer T cells that 

Professor Peter Doherty

T cell

Receptor

Transplantation
antigen

Virus
antigen

Virus-infected target cell

A killer T lymphocyte (T cell) must identify both the virus antigen and 
the cells of the organism it is trying to protect. It does this by making a 
matched fit at the place where the antigen is attached to the host. The 
host organism’s transplantation antigen acts as the identifier.
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protect them. However, when these T cells were placed in a test tube with infected cells from another 
mouse, they did not work. Doherty and Zinkernagel developed a model to explain why this happened. 
They said that each T cell carries a marker that allows it to recognise the cell of the organism it is pro-
tecting, as well as the antigen of the invading microbe. At the spot where the antigen attaches itself to the 
host, the T cell can make a matched fit and destroy the antigen. It works like two interlocking pieces of a 
jigsaw puzzle.

2.5 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Match the following words with their meanings.

2. Recall two Australian scientists who were awarded a Nobel prize for their work in the area of immunology. 
Outline two achievements of each scientist.

3. Why was the myxomatosis virus released by the CSIRO?
4. Is encephalitis linked to the myxomatosis virus? Outline how Burnet convinced people of this.

Think
5. Construct a flow chart showing the immune response. Your flow chart should make mention of antigens, 

B and T lymphocytes, and antibodies.
6. Jenner used an 8-year-old orphan to test whether infection with cowpox provided protection against 

smallpox. Discuss whether this was an ethical thing to do. Do you think such an experiment would be 
allowed today?

7. Pasteur’s early immunisation experiments were carried out on chickens. Assess the advantages and 
disadvantages of using animals to test new medical procedures.

8. How did Burnet’s findings about the influenza virus change the direction of research into flu vaccines?
9. Why is it important for T cells to recognise cells of the organism they are trying to protect?

Investigate
10. Use the ASAP weblink in the Resources tab to find out more about the important discoveries made by Sir 

Frank Macfarlane Burnet and Sir Howard Florey. Present your findings as a flow chart.

Word Meaning

(a) Antigen (i) White blood cells that engulf foreign particles

(b) T lymphocytes (ii) Only effective for one particular antigen

(c) Phagocytes (iii) Cells that produce antibodies

(d) Antibodies (iv) Any foreign particle that stimulates an immune response

(e) B lymphocytes (v) Disease-causing organism

(f ) Plasma cells (vi)  Proteins that bind with particular antigens and play a role 
in either destroying them or rendering them harmless

(g) Specific (vii) White blood cells from which plasma cells are produced

(h) Pathogen (viii)  A type of lymphocyte not directly involved with the 
production of antibodies

 Complete this digital doc: Worksheet 2.3: Immunity (doc-0000)

 Explore more with this weblink: ASAP

RESOURCES — ONLINE ONLY
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  2.6  Increasing 
immunisation rates 
 Immunisation is a very effective way 
of preventing the spread of disease, 
yet many Australian children are not 
immunised against potentially deadly 
diseases for which vaccines are avail-
able. Should the decision to vaccinate a 
child be left up to the child’s parents, or 
should it be compulsory for all children 
to be vaccinated? 

 Poliomyelitis (polio) is a disease 
caused by a virus. In some cases of 
polio the nerves are attacked by the 
virus and paralysis of the arms, lungs or diaphragm (which controls breathing) can result. Today we rarely 
hear about polio because it has become extremely rare as a result of vaccination programs. In your great 
grandparent’s days it was common for people to have permanent disabilities as a result of having had polio 
in childhood. When the vaccine fi rst became available parents rushed to have their children immunised. 
The polio vaccine is one of the many vaccines which are now available for all children at no cost to parents. 
Yet a small percentage of children are not immunised against polio. Immunisation is currently not manda-
tory in Australia. Should it be? 

 The table below shows the recommended vaccination schedule for Australian children. 

 The vaccines listed in the table are paid for by the government. Many other vaccines are available; how-
ever, parents must pay for these. When deciding which vaccines the government will pay for, a number of 
factors need to be considered: how common the disease is, the effect of the disease, any possible side effect 
of the vaccine and the cost to taxpayers.  

Many vaccinations are administered by injection.

 Age  Vaccine 

 Birth  Hepatitis B (hepB) 

 2 months •     Hepatitis B, diphtheria, tetanus, acellular pertussis (whooping cough),  Haemophilus 
infl uenzae  type b, inactivated poliomyelitis (polio) (hepB-DTPa-Hib-IPV)  

•   Pneumococcal conjugate (13vPCV)  
•   Rotavirus    

 4 months •     Hepatitis B, diphtheria, tetanus, acellular pertussis (whooping cough),  Haemophilus 
infl uenzae  type b, inactivated poliomyelitis (polio) (hepB-DTPa-Hib-IPV)  

•   Pneumococcal conjugate (13vPCV)  
•   Rotavirus    

 6 months •     Hepatitis B, diphtheria, tetanus, acellular pertussis (whooping cough),  Haemophilus 
infl uenzae  type b, inactivated poliomyelitis (polio) (hepB-DTPa-Hib-IPV)  

•   Pneumococcal conjugate (13vPCV)  
•   Rotavirus    

 12 months •      Haemophilus infl uenza type b (Hib)   
•   Meningococcal C (MenCCV)  
•   Measles, mumps and rubella (MMR)    

 18 months •     Varicella (chickenpox)    

 4 years •     Diphtheria, tetanus, acellular pertussis (whooping cough) and inactivated poliomyelitis 
(polio) (DTPa-IPV)  

•   Measles, mumps and rubella (MMR)    
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 Some parents decide not to have their children immunised for the following reasons. 

 2.6.1 Religious reasons 
 Members of a religion called Christian Science generally prefer not to use vaccination and do not rely on 
medicine and surgery to treat disease. They believe that healing is achieved through prayer. 

 Jehovah’s Witnesses are instructed not to accept blood transfusions. Up until the 1950s Jehovah’s Wit-
nesses were also instructed to refuse vaccination. This view has since been relaxed, as vaccines do not 
actually contain blood cells. 

 Particular vaccines have raised objections from other religions. There has been opposition to the 
polio vaccine from a small number of Islamic clerics in parts of Africa. Early methods for the prepa-
ration for the rubella vaccine raised concerns for the Catholic Church as it used to involve tissue from 
aborted fetuses. This is no longer the case. Some Christian groups have also voiced opposition to the 
HPV vaccine. 

 2.6.2 Safety concerns 
 While vaccines have saved many lives, there is the possi-
bility of a negative reaction to a vaccine. This possibility is 
very small but it does exist. The majority of negative reac-
tions are mild and may include a slight fever or pain at the 
site of the injection. In a very small number of cases a more 
severe reaction may occur. One in 100 people receiving 
the mumps vaccine may develop swelling of the salivary 
glands and 1 in 3 million may suffer from mild encepha-
litis (an infection of the brain). Overwhelmingly, the risk 
from the disease against which the vaccine offers protec-
tion far outweighs the risk from the actual immunisation. 
The combination of the measles, mumps and rubella vac-
cine, or MMR vaccine, raised particular safety concerns 
in the late 1990s, as small numbers of children appeared 
to develop symptoms of autism after receiving this vac-
cine. In 1998 a scientifi c paper raising concerns about the 
safety of the MMR vaccine was published. Since then the 
lead author of the paper has been accused of falsifying his 
results, and other charges of professional misconduct have 
been made against him. More importantly, numerous other 
studies have been carried out to investigate if there is a link 
between the MMR vaccine and autism. Children who have 
not received the MMR vaccine are just as likely to have 
autism as those who have not. It is now clear that the MMR 
vaccine does not cause autism. Unfortunately some parents remain doubtful about the safety of the vaccine.  

 2.6.3 Australian immunisation rates 
 In some countries vaccination is compulsory. In Australia parents have a choice, but many measures are 
in place to ensure that parents have their children immunised. For example, when parents apply for some 
family or childcare benefi ts they need to provide an immunisation history or a letter from a doctor stating 
that the parents have discussed vaccination with a doctor and chosen not to have their child vaccinated. 
When children start school or childcare an immunisation record or a letter from a doctor is usually required 
as part of the enrolment process.    

  This child in Pakistan is receiving polio 
vaccination drops during a World Health Day 
campaign to lessen the occurrence of the 
disease in countries where health care is not 
as easily available as in Australia. 
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 2.6 Exercise: Remember and think 
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

 Remember  
1.    Outline  two reasons why parents may choose not to have their children immunised.  
2.    Explain  why breast fed babies may be less likely to get colds in the fi rst few months of their life than bottle 

fed babies.   

 Think  
3.    Discuss  whether immunisation should be compulsory in Australia.  
4.    Discuss  whether parents or tax payers should pay for vaccines.   

 Analyse   
5.    Calculate  the percentage of 24–27 months 

old who were not vaccinated against polio in 
2012.  

6.    Identify  the disease against which the least 
number of children were immunised in 2012. 
Suggest a reason.  

7.   Even if immunisation were compulsory there 
will always be individuals in a population 
that are not vaccinated. This could include 
young babies that have not yet reached the 
vaccination age, as well as individuals who 
cannot be vaccinated for health reasons (for example, children undergoing cancer treatment). As long as 
immunisation rates are high these individuals are not at risk. This is called herd immunity.  
(a)    Explain  why an infectious disease cannot spread through a population when immunisation rates are high.  
(b)   In some parts of New South Wales immunisation rates have been dropping. There is concern that 

immunisation rates may fall below the levels required for herd immunity. Why should we be concerned 
about this?     

 Investigate  
8.   Research one of the diseases listed in the immunisation rates list above.  
9.   Find a newspaper or journal article about the HPV vaccine.  Summarise  the key points in the article.     Breast 

milk contains antibodies which help protect babies from many diseases. 

 2012 Australian immunisation rates 

 Vaccine 
 Percent of 24–27 months 

old immunised 

 Diphtheria/tetanus  94.5 

 Polio  94.5 

 HIB  94.7 

 Hep B  94.0 

 MMR  93.7 

 HOW ABOUT THAT! 
 Breast feeding gives babies the best start 
in life. A mother’s milk contains the exact 
combination of nutrients a baby needs 
but it also contains something even more 
important: antibodies. Antibodies from the 
mother’s blood can pass into the breast 
milk, providing the baby with immunity at a 
time when the baby’s own immune system 
is still developing. 

Breast milk contains 
antibodies which help 
protect babies from 
many diseases.
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  2.7  Epidemic alert 
 How do scientists decide which problems to inves-
tigate? While curiosity about the world around us 
undoubtedly plays a part, often scientifi c research 
aims to address a need in society, such as the emer-
gence of a new disease, or a plant or animal disease 
spreading through a population. 

 2.7.1 Emerging diseases 
 The SARS virus is a very nasty fl u-like virus which hit 
the headlines in 2003. It causes fever, headache and 
diffi culty in breathing. SARS stands for severe acute 
respiratory syndrome. The fi rst victim of the virus was 
a 48-year-old businessman who had travelled from the 
Guangdong Province in China, through Hong Kong, 
to Vietnam. The businessman died of the disease and 
so did the doctor, Dr Carlo Urbani, who diagnosed the virus as a new one. The virus spread rapidly and, 
within weeks, had infected thousands of people around the world. To try to reduce the spread of the virus, 
schools were closed throughout Hong Kong and Singapore. 

 When new diseases such as SARS emerge it is common for teams of scientists to be mobilised to begin 
to investigate the new disease. Finding out as much as possible about the disease early on is critical. Often 
the fi rst step for infectious diseases is to identify the pathogen and its method of transmission. This knowl-
edge can be used to control the spread of the disease. Researchers may also begin to investigate possible 
treatments and vaccines for the disease.  

 In the case of SARS, scientists around the world worked frantically to fi nd out how the virus was 
spreading. Once the virus responsible for SARS had been identifi ed, Chinese researchers did experi-
ments that showed the virus could live for fi ve days outside the body in a drop of saliva. Another study 
showed the virus survived a stint of more than 24 hours on a plastic surface. German scientists found 
that household cleaners did not kill the virus, which meant that disinfecting hospitals with everyday 
cleaning fl uids would not stop the virus spreading. In the end, the spread of the virus was stopped by 
isolating the people who had caught it and preventing them from having contact with other people. 
Fortunately, people with SARS showed fl u-like symptoms very early on, which made it easy to spot vic-
tims, treat them and isolate them. If a virus takes a long time to produce symptoms, it is more diffi cult 
to prevent the virus from spreading.  

 2.7.2 AIDS: a disease of the immune system 
 AIDS is also a relatively new disease. The fi rst recognised cases of AIDS were reported in the United States 
in the early 1980s. At the time it was not known that a virus was responsible for the disease. Research 
about AIDS has been intense and we now know a lot more about it, although a cure or vaccine remains 
elusive. Unfortunately HIV has spread rapidly in the 30 or so years since the fi rst cases were reported. In 
2010 HIV was amongst the top 10 causes of death globally. 

    Watch this eLesson:    Immunisation in Australia : Learn how immunisation helps your body to fi ght disease.    (eles-0126)   

    Complete this digital doc:   Worksheet 2.4: Vaccination      (doc-0000)     

   RESOURCES — ONLINE ONLY  

  This photo was taken at Beijing airport in 
April 2003. The travellers are fi lling out health 
declaration forms. All travellers also had their 
temperature checked on arrival at the airport. 
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Epidemic or pandemic?
Currently the world is in the grips of an AIDS pandemic. An epidemic occurs when the incidence of a 
disease in a particular region is significantly higher than expected. If the epidemic spreads across a whole 
region such as a continent or the whole world it becomes a pandemic.

The map above shows the percentage of adults living with HIV in various countries in 2011.

2.7.3 AIDS — what do we know?
AIDS (acquired immune deficiency syndrome) is caused by a virus called HIV (human immunodeficiency 
virus). The virus infects a type of T lymphocytes called helper-T cells. When a person is first infected 
with HIV they might get flu-like symptoms for a short time, then have no symptoms at all for many years. 
During this time the body produces antibodies against the virus. These antibodies can be detected in blood. 
Someone who is HIV positive has antibodies for HIV in their blood. The virus destroys the helper-T cells 
and thus gradually damages the immune system. When the number of helper-T cells becomes very low 
AIDS symptoms might develop. These include night sweats, diarrhoea and fever. People who have full 
blown AIDS have a very weak immune system and will often die from diseases that a healthy immune 
system could normally fight off. Also, people who have AIDS are at particularly high risk of a type of 
pneumonia, and a type of skin cancer called Kaposi’s sarcoma.

There are only a few ways that HIV can be passed from one person to another, so educating people 
about HIV and how to avoid catching it is, at present, the most effective way of preventing its spread. HIV 
is present in the body fluids of infected people. Body fluids include blood, semen, vaginal fluid and breast 
milk. Most people who are HIV positive became infected with HIV through unprotected sex or sharing 
needles. Babies of women infected with HIV have a high chance of being infected, although research has 
shown that in many cases infection occurs during birth rather than pregnancy.

There is currently no cure for HIV. Medication can slow the progress of the disease, but it is expensive 
and has unpleasant side effects.

15.0%–28.0%

5.0%–<15.0%

1.0%–<5.0%

0.5%–<1.0%

0.1%–<0.5%

 <1.0%

No data

Percentage of adults living with HIV in 2011
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 Diseases do not need to make humans sick to cause serious concern. Some plant and animal diseases 
also cause serious alarm, particularly if they threaten an industry.  

 In August 2007 there was an outbreak of equine infl uenza in Australia. Equine infl uenza is a disease that 
affects horses and donkeys. There were fears that equine fl u might impact on the horse racing industry, which 
is worth billions of dollars. Few horses die from equine fl u but the horses are not able to race for the duration 
of the disease (usually about 2 weeks) and some time afterwards to ensure they make a full recovery. If equine 
fl u had not been eradicated from Australia it 
is likely that some horse breeders may have 
thought twice before fl ying their horses to Aus-
tralia for important races such as the Melbourne 
Cup. 

 Once the disease was detected in Australian 
horses a national response was launched. The 
CSIRO’s Australian Animal Health Labora-
tory (AAHL) was involved because it is one 
of the few places in Australia with the neces-
sary equipment to study this type of animal 
virus. The scientists at the AAHL identifi ed the 
fi rst case of equine infl uenza using tests that 
had been previously developed to detect bird 
fl u. These tests were later used by veterinary 

 HOW ABOUT THAT! 

 Australian breakthroughs in AIDS research 
 A team of Queensland researchers led by Associate Professor Harrich has made an important discovery. They 
have found a protein that the HIV virus uses to replicate in human cells and modifi ed this protein. The modifi ed 
protein stops HIV from replicating. So far they have tested the effect of the modifi ed protein on HIV using cell 
cultures. They hope to start animal trials soon. If these tests show positive results human trials will then be 
carried out. 

 It is hoped that the research will lead to the development of a gene therapy treatment. Gene therapy involves 
introducing genes that direct the production of particular proteins into the patient. There are various ways of 
introducing these genes into particular cells.  

 Associate Professor Harrich 
has been researching HIV 
for over 20 years. He started 
researching the virus early in 
his career at the University of 
California.  

 Professor Sharon Lewin is 
another Australian scientist 
working towards fi nding a cure 
for AIDS. Her team at Monash 
University is trying a different 
approach to the Queensland 
team. HIV can sometimes 
hide and lie dormant in some 
T cells. They are investigating 
a drug that can wake up HIV 
in these cells, so the virus can 
be detected by the immune 
system and destroyed. 

  Associate Professor Harrich 
  Professor Sharon 
Lewin 

  If equine infl uenza had continued to spread in Australia the 
horse racing industry could have been affected. 
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laboratories in all states and territories to track the 
spread of the disease. CSIRO scientists also sequenced 
the genetic material of the outbreak virus. This helped 
identify the most likely source of the infection and 
made it possible for vets to select the most appro-
priate vaccine for the virus. By March 2008 Australia 
was declared equine fl u free.  

 2.7.4 Plant diseases 
 Plants can get sick too! You may have heard of 
the Irish potato famine of the mid nineteenth cen-
tury. Potatoes were the staple food of the Irish. 
When potato crops were affected by potato blight, 
an infectious disease caused by the fungus  Phy-
tophthora infestans , a million Irish died of starva-
tion and another million were forced to emigrate 
in search of food. Potato blight still destroys crops 
today. It has been estimated that worldwide the cost 
of crops lost to infection by this fungus adds up to 
about $6 billion a year. 

 Chemical sprays can be used to keep potato 
plants fungus free, but the fungus is evolving and 
the spray is becoming less effective at keeping it 
at bay. A development that may help society get 
the upper hand on  Phytophthora infestans  is the 
recent publication of the genome for the fungus. 
Scientists have sequenced the DNA of the fungus. 
It is hoped that this information may help develop 
more effective weapons against  Phytophthora 
infestans  or help scientists to breed more durable 
potato plants.  

 Australian scientists working to beat a 
plant disease 
 Another plant disease caused by a fungal infec-
tion is rust. In Australia plants grown as food 
crops are bred to be rust resistant. However, over 
time new rust strains evolve. It is then necessary 
to develop new plant strains that are resistant to 
this new type of rust. It’s a never-ending chal-
lenge. Peter Dodds and his team at the CSIRO 
are studying rust resistance in flax at the genetic 
level in the hope that the information can help 
develop plant strains that remain resistant to rust 
for a long time. 

 The two diseases described above are caused by 
fungal infections but there are also many bacterial 
and viral plant diseases. Some insects are also the 
cause of disease in plants.    

  A potato infected with blight 

  Rust on a fl ax plant 
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INVESTIGATION 2.2

Plant diseases
AIM: To investigate some plant diseases

You will need:
samples of plants affected by disease, labelled with the name of the plant and the disease
digital camera or phone to take photos
dissection microscope or hand lens

• Construct a table with the following headings: Name of plant, disease, photo, observations, additional 
information.

• Take photos of each plant sample and fill in the first 3 columns of the table.
• Observe each plant sample first with the naked eye, then using the dissection microscope or hand lens. Add 

your observations in column 4 of the table.

Discussion
1. Use resource material to locate information about the cause of the disease and how it affects the plant. Write 

this information in the last column of the table.

2.7 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Recall what the initials SARS stand for.
2. When were the first cases of AIDS reported in the US?
3. Distinguish between an epidemic and a pandemic.
4. Identify the regions of the world where the incidence of HIV infection is highest.
5. Recall which cells HIV attacks.
6. What are some symptoms of AIDS?
7. How is HIV transmitted?
8. Outline why animal and plant diseases can sometimes have very serious consequences for society.
9. Outline the role of the AAHL in the eradication of equine influenza from Australia.

10. Identify the cause of the Irish potato famine of the mid nineteenth century.
11. What is wheat rust?
12. Use the information in this section to describe an example of scientific research addressing a problem in 

society.

Think
13. Explain why it is important to determine how a virus is transmitted and how long it can survive outside its 

host.
14. Explain why it is easier to control the spread of a disease that has obvious symptoms shortly after infection.
15. Haemophilia is a blood clotting disorder. People who have haemophilia require frequent transfusions of 

factor VIII, a substance found in blood. Often a batch of factor VIII is produced from blood donated from a 
number of people. Explain how a number of haemophiliacs became infected with HIV in the 1980s. (Note: 
Donated blood is now screened for HIV to avoid the transmission of HIV from donated blood and blood 
products.)

16. Study the map Percentage of adults living with HIV in 2011 and extract the answers to the following 
questions from the map.
(a) Which regions of the world have the highest incidence of HIV infection?
(b) What is the rate of HIV infection for Australia?

17. In the 1980s and 1990s AIDS was often in the headlines because it was a new disease. Public health 
campaigns such as the grim reaper campaign also raised awareness of the disease and how it is 
transmitted. We hear a lot less about the disease now. Suggest why this could lead to an increase in the 
incidence of HIV infection in Australia.

18. Explain why the work of Peter Dodds and his team is important to Australian farmers and the economy.
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  2.8  Controlling fertility 
 An area of medicine that has had a huge impact on health worldwide is the development of technology to 
control fertility through the use of contraception. This technology can delay the age at which women have 
their fi rst child, space pregnancies and allow people to limit the size of their family. 

 2.8.1 How babies are made 
 To understand how fertility can be controlled we need to start by revising the male and female reproductive 
system. 

 In males the testes produce sperm cells. The testes hang outside the body in the scrotum. This keeps 
them a few degrees cooler than body temperature. This is essential for sperm production. The sperm cells 
travel away from the testes via a tube called the vas deferens. The prostate gland and the seminal vesicle 
produce substances that assist the sperm cell on their journey through the female reproductive system. By 
the time the sperm cells reach the urethra in the penis they are bathing in a fl uid which, together with the 
sperm cells it contains, is called semen.   

   The male reproductive system 

Bladder

Seminal vesicle

Prostate gland

Sperm duct
(or vas 

deferens)

Urethra

Anus

Penis

Testes

Scrotum

     Watch this eLesson:    Understanding HIV : Find out what HIV is, how it can be contracted and the ways in which 
the disease is treated.     (eles-0125)    

  RESOURCES — ONLINE ONLY  
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 Part  Function 

 Testes  Produce sperm cells 

 Scrotum  Where the testes are located. Keeps the testes at a slightly lower temperature than 
body temperature. 

 Vas deferens  The tube through which sperm cells travel from the testes to the penis 

 Prostate gland  Secretes some of the liquid that is added to sperm cells to form semen. The fl uid 
secreted by the prostate gland is alkaline and contains many chemicals including 
enzymes. It plays an important role in keeping sperm cells alive once they enter 
the female reproductive system. 

 Seminal vesicle  Also contributes some of the liquid that makes up semen. The fl uid produced 
by the seminal vesicle contains proteins, enzymes, sugar, vitamin C and other 
substances. The sugar provides a source of energy for sperm cells. 

 Urethra  The tube inside the penis through which semen leaves the male’s body 

 Penis  The penis swells during sexual arousal. Semen containing sperm cells is 
ejaculated (released) from the penis into the vagina. 

Parts of the male reproductive system

 Females produce ova (eggs) in their ovaries. On average one mature ovum from one of the ovaries is pro-
duced each month. Most of these eggs will not be fertilised. They will make their way to the uterus and be 
eventually expelled from the body during menstruation. Refer to  section 1.8  for further information about 
the menstrual cycle. During sexual intercourse semen is released from the penis. This is called ejaculation. 
The sperm cells travel through the cervix, into the uterus and eventually reach the fallopian tube where 
fertilisation might occur if an ovum is there. Only one sperm cell will get to fertilise the egg. The fertilised 
egg is called a zygote. After fertilisation it continues to move along the fallopian tube towards the uterus. 
The zygote divides into two cells, then four, 8 and so on. After about 72 hours the zygote has reached the 
16 cell stage. By day 4 the zygote enters the uterus. It now consists of a ball of cells called a morula. The 
morula continues to divide and implants itself in the lining of the uterus where it will develop into a baby 
over nine long months. Some of the cells of the morula develop into the placenta, a structure that allows the 
exchange of substances between the mother’s and the baby’s blood.   

   The female reproductive system 

Fallopian
 tube

Ovary

Uterus

Cervix

Vagina

Bladder

Anus

Urethra

Hymen

Clitoris

Vulva
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 2.8.2 Birth control 
 There are health risks to both the mother and the child associated with having children when very young (early to 
middle teens) and with having children that are born very close together, particularly in parts of the world where 
the standard of health care is lower than in Australia. There are other important reasons for people wanting to 
plan when and how many children they will have. Being a parent is a big responsibility and most people would 
prefer to wait until they are old enough to provide the best care for a child before becoming parents. 

 Birth control methods have been used with varying degrees of success for thousands of years. Today in 
wealthy countries such as Australia a wide range of contraception options is available, although there are 
groups in society who oppose some of these methods for religious or cultural reasons. In some developing 
countries there are also issues with access to contraception and cost. 

 Just say ‘No’ 
 Sexual abstinence (not having sex) is the only guaranteed 
way of avoiding unwanted pregnancy. It is also the most 
effective way to avoid contracting a sexually transmitted dis-
ease such as AIDS. It is possible for a person to be infected 
with a virus or bacteria that causes a sexually transmitted 
disease yet not show any symptoms. During sexual inter-
course the disease causing organism can be transmitted from 
one partner to the other.  

 The protective condom 
 The only birth control device that provides some (but not 
guaranteed) protection against sexually transmitted disease 
as well as pregnancy is the condom. Condoms consist of a 
plastic sheath that fi ts over the penis. When the male ejacu-
lates the semen is trapped inside the condom. Provided the condom is free of holes and used properly the 
semen does not enter the vagina. In Australia condoms are relatively cheap and readily available. A female 
version of the condom, called a femidon, which fi ts inside the vagina, is available in some countries. In 
some parts of the world where the incidence of HIV infection is high, AIDS prevention programs have 
included the distribution of free male and female condoms. 

 Some indication of the important role condoms can serve is suggested by the fact that Nepal holds an 
annual nationwide event called ‘Condom Day’. The message for the people is that condoms will both assist 
in birth control and prevent transmission of serious diseases. The event is coordinated by the Nepal Red 
Cross Society, in conjunction with 70 of the country’s government and other agencies.  

  A worker from The AIDS Support 
Organisation (TASO) in Uganda hands out 
free condoms to a couple. 

 Part  Function 

 Ovaries  Produce ova. One egg is produced about once a month from one of the ovaries. 

 Fallopian tubes/oviducts  Tubes through which ova must travel to reach the uterus. Fertilisation occurs in the 
fallopian tubes. 

 Uterus  Where the baby grows and develops 

 Cervix  Lower part of the uterus connecting to the vagina. During childbirth the cervix needs 
to dilate (open up) to allow the baby to come out of the uterus. 

 Vagina  Semen enters the female’s reproductive system via the vagina. When babies are born 
they are pushed out of the uterus and must pass through the vagina to enter the 
world. 

 Clitoris  Swells during sexual arousal and becomes highly sensitive when erect 

Parts of the female reproductive system
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 The table below lists some contraception methods that have been around for decades or more. 

 Method  How it works  Rating *  

 Factors infl uencing 
reliabilityas birth control 

method 

  Sexual abstinence  Choosing not to have sexual 
intercourse 

 1+  None, as pregnancy cannot 
possibly occur 

 Coitus interruptus  Withdrawing penis from vagina 
before ejaculation 

 5  Loss of self-control; 
accidental transfer of sperm 
into vagina after withdrawal 

 Rhythm method(s)  Using the pattern of a 
woman’s menstrual cycle, 
body temperature and/or 
vaginal mucus to avoid sexual 
intercourse when the woman 
is fertile 

 5  Loss of self-control; 
misreading or misinterpreting 
data or evidence 

  Condom  A latex sheath is rolled down 
over erect penis before sexual 
intercourse. A tip at the top 
catches ejaculated semen. 

 3, or 2 if 
spermicide 
cream used 

 Condom puncturing, 
bursting during intercourse 
or slipping off; accidental 
transfer of sperm into vagina 
after intercourse 

  Diaphragm  Small rubber dome is inserted 
into vagina in front of cervix to 
act as a barrier to sperm. 

 3, 2 if 
spermicide 
cream used 

 Wrong size (doctor should 
determine); puncture; 
incorrect insertion or 
removed too soon (before six 
hours after intercourse) 

  Contraceptive pill  Daily pill containing mix 
of synthetic hormones 
(oestrogen/progesterone) — 
either prevents ovulation, thins 
endometrium (womb lining) or 
increases mucus at entrance 
to cervix. Usually taken for 21 
days, with seven-day break 
(when menstruation occurs). 

 1  Forgetting to take pill; 
bout of severe vomiting or 
diarrhoea; some antibiotics 

Some birth control options

(Continued)
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Newer contraception methods
Because there is still no such thing as the perfect contraceptive, research in this area of medicine is 
continuing.

For women, some newer contraceptive methods include transdermal patches that stick onto the skin and 
release hormones, daily vaginal pills that dissolve into spermicide when inserted into the vagina before 
intercourse, and the Filshie clip, a type of fallopian tube clamp.

Products being investigated for men include hormone injections or implants to reduce sperm levels, 
male anti-fertility vaccines that regulate sperm and testosterone production, sperm duct plugs that inject 
liquid plastic into the vas deferens, chemical sterilisation, and gossypol, a chemical which reduces sperm 
production.

In for the long haul . . .
There are also a variety of long-acting contraceptive methods available. Once ‘introduced’, these require 
no further action by the user for a long time. A disadvantage of most of them is that they require medical 
intervention for insertion and removal. Examples include:
 • Depo injections: Also known as Depo-Provera, this is a hormone injected into the user’s buttocks mus-

cles that prevents ovulation for about three months.

Method How it works Rating*

Factors influencing 
reliabilityas birth control 

method

Intra-uterine device Small plastic or metal object 
inserted in uterus by a doctor 
for extended period (e.g. 
years). May work by irritating 
uterus lining so implantation 
cannot occur. Some IUDs 
are made of copper (which 
kills sperm); others release 
hormones that thicken cervix 
mucus.

2 Virtually none, provided user 
has regular medical check-
ups to ensure health of 
reproductive system

Vasectomy Vas deferens are cut, 
permanently preventing sperm 
mixing with fluids produced 
by the prostate gland and the 
seminal vesicles.

1 Virtually none

Tubal ligation Fallopian tubes are 
permanently blocked, cut or 
burnt so that ova cannot reach 
the uterus, and sperm cannot 
reach and fertilise them.

1 Virtually none

* Rating measures practical effectiveness for users, not effectiveness in principle (that is, if always used properly):
1 = extremely reliable, 2 = very reliable, 3 = mostly very reliable, 4 = generally fairly reliable, 5 = tends to be unreliable

HOW ABOUT THAT!

Cutting off sperm cells’ motor could lead to new contraceptive
Australian researchers have found a way to reduce sperm cells’ ability to swim. This discovery could lead to 
the development of a male contraceptive pill. The research was led by Moira o’Bryan of Monash university. By 
deliberately inducing a mutation in a gene called RABL2 in mice, they found that this gene was necessary to 
allow sperm cells to swim. A drug that could temporarily inactivate this gene could thus control fertility in males.
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 •   implants: A contraceptive implant (about the size of 
a matchstick) is inserted under the skin of the inner, 
upper arm. There are different types of implants. 
Depending on the type they can prevent ovulation for 
up to 3 or 5 years.  

 •   hormone releasing intra-uterine devices (IUD): Minera 
is a T-shaped plastic device that acts directly on the 
lining of the uterus to make it thin and unreceptive 
to implantation of the fertilised egg. It also changes 
the fallopian tube lining, the mucus produced by the 
cervix, and can stop ovulation in some women. It pro-
vides continuous contraceptive protection for about fi ve 
years.     

 2.8 Exercise: Remember and think 
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

 Remember  
1.   Write down the name of the organs that have the functions listed below.  

(a)   Produce sperm cells  
(b)   Produce ova  
(c)   Tube leading from the testes to the urethra  
(d)   Tube inside the penis through which urine and semen exit the penis.  
(e)   Tube leading from ovary to uterus, where fertilisation occurs.  
(f)   Where the baby grows and develops  
(g)   Lower part of uterus that needs to dilate (open up) for the baby to be born.    

2.   What is the role of the placenta?  
3.   What is the only certain way of avoiding unwanted pregnancies and sexually transmitted disease?  
4.   Name two methods of birth control that work by providing a physical barrier to conception.  Explain  how 

each works.  
5.    Describe  what an IUD is and how it works.  
6.    Outline  an important function that condoms serve besides being a form of birth control.   

 Think  
7.    Explain  why you think tubal ligation and vasectomy are so extremely reliable. Use diagrams in your 

explanation.  
8.    Discuss  why birth control methods such as the rhythm method and coitus interruptus rely very heavily on 

personal self-control.  
9.    Discuss  why birth control is such a deeply personal issue, about which people might have a range of 

differing opinions.  
10.   In 2006 politician Peter Costello famously encouraged Australians to have ‘one [child] for mum, one [child] 

for dad and one for Australia’. Similarly when the Pope visited Australia in 2008 he encouraged people to 
have more babies. China on the other hand has a one child policy where, for most couples, severe fi nancial 
penalties apply if they have more than one child.  Discuss  whether humans should be encouraged to have 
fewer or more children. In your answer provide at least:  
(a)   one economic argument  
(b)   one scientifi c argument.     

  This vaginal ring can function 
for up to three weeks 
secreting hormones similar 
to those incontraceptive pills. 

Uterus

Vaginal 
ring

Vaginal 
ring
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2.9 Reproductive technology
Science as a human endeavour

While many couples use contraception to avoid falling pregnant, some couples face the opposite problem; 
they find it difficult to fall pregnant. If a couple has been having regular unprotected sex for a year and they 
have not succeeded in conceiving a child, they are considered to be sub-fertile or infertile. For infertile cou-
ples, 40% of cases are due to a problem with the woman’s reproductive system, in 40% of cases the male’s 
reproductive system is not functioning properly, in 10% of cases both partners have a problem and in 10% 
of cases the cause cannot be determined.

For women, fertility is strongly linked to age. Women usually reach menopause in their late forties to 
early fifties. After this time their periods stop and they no longer ovulate. Fertility starts to decline well 
before menopause though, and women in their forties are less fertile and have a greater chance of miscar-
riage than women in their twenties or thirties.

2.9.1 What is reproductive technology?
Reproductive technologies are methods involving medical techniques or technology to enable a woman to 
become pregnant if she is not able to naturally. Reproductive technology can include the following methods.

Investigate
11. In small groups, complete a research project on one of the following topics. Presentation of your findings 

can be in the form of an illustrated report, PowerPoint display or annotated poster.
(a) The risks posed by a number of sexually transmitted diseases (including AIDS) and the benefits gained 

by condom use
(b) A new birth control method being investigated and/or developed, and how it would work, such as birth 

control pills for men, or birth control injections for women (to name only two)
(c) How immunocontraception is being investigated as a means of controlling some feral animal 

populations. Give examples.
12. Use the Reproduction weblink in the Resources tab to work through the online activities relating to the 

function of the parts of the reproductive system.

Some of the reasons why couples may not be able to have children

Type of problem Definition/reason

Gametes Sperm or ova are not produced in sufficient quantity or quality.

Impotence Some men cannot maintain an erection during sexual intercourse.

Blockage or damage Some women may have blockages in their reproductive system (e.g. fallopian 
tubes), preventing fertilisation.

Repeated miscarriages The pregnancy cannot be maintained. The baby may die inside the womb or 
be born before it is sufficiently developed to survive.

 Watch this eLesson: Methods of contraception: This eLesson will help you understand the many different forms 
of contraception and how effective they are in preventing conception. (eles-0127)

 Try out this interactivity: Reproductive system: In this interactivity, your knowledge of the male and female 
reproductive organs is tested. (int-3032)

 Explore more with this weblink: Reproduction

RESOURCES — ONLINE ONLY
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Maternal ages versus fertility and miscarriage rates

Fertility

Miscarriages

Fertility decreases as a woman becomes older. 
 Artifi cial insemination (AI) 
 This technique involves injection of sperm into the 
woman’s uterus close to the time of ovulation. The 
sperm may be collected from her partner, or from 
another male if her partner is sterile. Artifi cial 
insemination has also been used in agriculture in 
the production of prime farm animals, and in the 
breeding programs for endangered species. 

 In-vitro fertilisation (IVF) 
 In IVF the egg and semen are combined outside 
the mother’s body in a dish. In-vitro means ‘in 
glass’ because glass dishes were used when IVF 
was fi rst carried out. Some people refer to children conceived using IVF as ‘test-tube babies’ but this term 
is not accurate either as the egg and sperm are usually placed in a shallow dish rather than a test tube. 

 When a couple undergoes IVF, the woman will usually have hormone injections to stimulate many eggs 
to ripen in her ovaries. Regular ultrasounds determine when the eggs are mature. A different hormone called 
LH is then administered to trigger ovulation and the eggs are harvested using a fi ne needle. The father must 
produce a semen sample which is then combined with the eggs that were collected. The eggs are monitored 
closely to check whether they become fertilised and to check whether they divide normally. If multiple 
embryos develop, the doctors must try to determine which ones have the best chance of survival. One, or 
sometimes two, embryos are then placed in the woman’s uterus where they will hopefully implant. If more 
than two embryos form, some may be frozen. It is up to the parents to decide if their excess embryos will 
be frozen and what will happen to these embryos later on. 

 The fi rst baby to be conceived using IVF, Louise Brown, was born in 1978; that’s probably around the 
time that your parents were born. She was considered a miracle of science. Today about one in 33 babies 
born in Australia started their life in a dish. IVF clinics have been able to greatly improve their success 
rates by fi ne tuning the procedure they use. Other techniques have also been developed to assist couples 
with specifi c problems.   

 IN-VITRO FERTILISATION  
  Step 1  — A woman is given drugs to make 
her ovaries release a number of mature ova 
at one time. 
  Step 2  — These mature eggs (and 
surrounding fl uid) are removed, using a 
fi ne needle. The microscopic lens of a 
laparoscope guides the medical specialist. 
Some eggs may be frozen, and stored in 
liquid nitrogen. 
  Step 3  — After being incubated (kept warm 
at a constant temperature) for a few hours, 
the eggs are mixed with sperm (fresh or 
thawed) in a glass dish. First, the outer 
protein layer is removed from sperm cells — 
this is what happens naturally in the female 
body. 

 If the father has a very low sperm count or his sperm cannot swim, a single sperm can be injected directly 
into the egg. This is shown in the photo below. 
  Step 4  — Any zygotes that form are allowed to divide. The embryo showing the best chance of survival is then 
placed in the woman’s uterus using a catheter (fi ne, hollow tube). Surplus embryos may be frozen.  

  In-vitro fertilisation   Needle penetrating the 
follicle containing the ovum 
and surrounding fl uid 
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Donor egg and sperm
In cases where a man has a very low sperm count 
donor sperm can be used for artificial insemina-
tion or IVF. Sperm can be collected from donors 
and kept frozen until it is needed.

Women who cannot produce eggs may be able 
to use donor eggs. As hormone treatment and an 
invasive medical procedure are required to obtain 
the eggs, few women donate eggs. In Australia 
women cannot sell their eggs but in some coun-
tries they can. The use of donor eggs has allowed 
women to have children after menopause. For 
women who are nearing menopause and are still 
hoping to have children in the future a treatment 
on offer is egg freezing. The woman’s own eggs 
are harvested and frozen. Egg freezing is also being offered to women about to undergo cancer treatment 
that may damage their eggs. Currently, the chance of producing a baby from a thawed egg is very low 
because, unlike sperm cells, egg cells are large and easily damaged by the freezing process.

Embryos can be donated as well. Sometimes couples who have succeeded in having a baby using IVF 
may donate any leftover embryos to be used by another couple who cannot have children.

The controversy
IVF is an example of technology on which there are many different opinions. For some it is considered to 
be wonderful technology because it allows couples to have the child they have wanted for so long. Others 
are concerned that it is going against nature. Religion may play a part in determining a person’s attitude to 
reproductive technologies. Information about the views of various religious groups regarding IVF treatment 
is linked to the Resources tab.

Some other issues that may affect a couple’s decision to have IVF treatment include cost, the side effects 
of hormone injections, the time, inconvenience and discomfort that the treatment involves, as well as the 
psychological stress it causes, particularly if the couple has to have many attempts at IVF without success. 
IVF raises questions for the rest of society as well; for example:
 • To what extent should IVF treatment be funded by taxpayers?
 • Should there be a maximum age limit for IVF treatment?
 • Should Australian women be able to receive payment for their donated eggs?

Is the baby alright?
Until the last few decades women knew very little about their baby until it was born. Today many tests can 
be carried out during pregnancy to check whether the baby is healthy.

Louise Brown is now in her thirties and is a mother 
herself. Louise was conceived by IVF but she was able 
to fall pregnant naturally.

HOW ABOUT THAT!

Eggs in your arms?
More recent reproductive technology is investigating the storage (by freezing) of the ovary tissue itself (and the 
immature eggs it contains). Thawed strips of the tissue are later transplanted into the woman’s pelvis or under 
the skin in her arm. The hope is that new blood vessels will grow and regenerate the tissue. If this happens, 
hormones will be produced that will mature the eggs, which can then be harvested. So far, some embryos have 
been produced this way, but no babies . . . yet.UNCORRECTED P
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 For couples using IVF, tests are 
available even before the embryo 
is transferred to the womb. When 
the embryo is just a bunch of cells, 
doctors can remove one cell and 
test it for certain genetic condi-
tions. Only embryos that do not 
carry the genetic defect that was 
tested for will be transferred to the 
womb. Couples who have already 
given birth to children with a severe 
genetic defect or who have a family 
history of a particular hereditary 
disease may choose to use IVF for 
this reason alone. 

 It is now routine procedure for 
pregnant women to have an ultra-
sound around 12 weeks of pregnancy. 
This uses ultrasound waves to 
‘see’ inside the womb and some 
birth defects can be detected at 
this stage. A measurement can be 
taken to fi nd out how much fl uid 
has accumulated under the skin at 
the back of the baby’s neck during 
this ultrasound scan. Babies who 
have Down syndrome or certain 
other genetic problems usually 
accumulate more fl uid than other 
babies. If the amount of fl uid is 
high parents may choose to have 
further tests carried out such as 
CVS or amniocentesis. These 
tests provide information of the 
baby’s genetic makeup.  

 In a CVS test a sample of the chorion, the lining of the uterus that develops into the placenta, is collected 
using a needle. The cells are analysed for certain genetic defects. This test is done between 11 to 13 weeks 
of pregnancy. 

 Amniocentesis is usually performed around 15–19 weeks of pregnancy. A sample of the liquid around 
the baby is collected using a needle, since this liquid contains cells from the baby. These cells can be tested 
to fi nd out if the baby has Down syndrome. Some, but not all, genetic defects can be picked up by this test; 
however, there is a slightly increased chance of miscarriage after this test. 

 A more detailed ultrasound that can determine the sex of the baby is carried out around 18 weeks of 
pregnancy. Certain medical conditions are picked up during this routine ultrasound as well. 

 If any of the above tests pick up abnormalities in the baby, the parents are faced with diffi cult decisions. 
While some medical conditions detected during pregnancy are treatable, many are not. In Australia parents 
have the option of terminating a pregnancy (having an abortion) if major problems are picked up in any of 
the tests described above.   

  An ultrasound scan 

Ultrasound transducer

Chorionic villi

Amniotic �uid

Fetus (11–13
weeks)

Vagina

Uterine cavity

Catheter

Bladder

  A CVS test involves collecting a sample of the chorionic villi. 
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2.9 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Outline the techniques that would help a couple reproduce if:

(a) the male was infertile
(b) the male’s sperm cells were not able to swim
(c) the female had blocked fallopian tubes
(d) the female had a history of miscarriages.

2. Distinguish between:
(a) artificial insemination and in-vitro fertilisation
(b) ultrasound and amniocentesis.

3. Outline, in point form, the steps involved in IVF.
4. Explain why the term ‘test-tube' baby is misleading

Think and discuss
5. Who should decide who is entitled to access reproductive technologies? Discuss this with your team and 

report back to the class.
6. Explain how a girl born using IVF technology can have a twin brother who is five years younger.
7. As a class, discuss the issues raised by the following scenarios.

(a) Who owns stored embryos if the people who supplied the gametes die? Can they be ‘inherited’ or used 
by others? Should they be used for research (for example, to produce stem cells)? Should they be 
destroyed?

(b) Should sperm or ova be harvested from people who have recently died for use by others?
(c) Should commercial surrogacy be allowed? (This involves a woman who carries an embryo in her uterus 

created from the gametes of others for a fee.)
8. IVF is an expensive procedure. Couples having IVF treatment can claim some of their expenses from 

Medicare; however, this was not always the case. Discuss to what extent IVF treatment should be covered 
by Medicare. Should the rebate be available to all people (e.g. women past the age of menopause, single 
women etc.)? In your answer include:
(a) an economic argument
(b) an ethical argument
(c) a scientific argument
(d) a legal argument.

9. Prenatal testing is not compulsory in Australia.
(a) Discuss whether prenatal testing should be compulsory.
(b) Discuss whether parents should have the right to decide whether to terminate a pregnancy if a major 

birth defect is detected.
(c) A couple found out that they were both carriers of the gene for Tay Sachs disease. That means that if 

they have a child there is a one in four chance the child will have Tay Sachs disease. Children who have 
Tay Sachs appear healthy at birth. As they get older the child gradually becomes blind, deaf and unable 
to swallow and loses muscle tone and mental capacity. Most children who have Tay Sachs die by the 
age of 4 or 5. Tay Sachs can be detected using CVS or amniocentesis. If IVF is used, it can also be 
detected in embryos before they are implanted. Imagine that you are a genetic counsellor. Outline some 
ways that the couple can minimise the chance of having a child that has Tay Sachs. Explain how the 
couple’s religious beliefs could impact on their decision.

Investigate
10. Find out about Down syndrome. Summarise the information you find under the following headings: 

‘Cause’, ‘Symptoms’ and ‘Management’.
11. Find out whether the number of children born with Down syndrome is increasing or decreasing. Predict 

how it will change over the next 25 years. Justify your answer.
12. Use the IVF weblink in the Resources tab to watch an animation of in-vitro fertilisation.
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2.10 Reproduction in the news
Research in the area of reproductive technology has brought along rapid change. There is a big difference 
between what is scientifically possible and what is socially acceptable. The news snippets in this spread 
provide examples of situations where the use of reproductive technology has raised ethical, social, legal or 
economic issues. Each snippet is a summary of a news story that was either published in a newspaper or 
was presented on the news.

Some of the articles below are about surrogacy. Surrogacy is when a woman carries and delivers a baby 
for another couple. In some cases sperm from the father is used to artificially inseminate the surrogate 
mother. In other cases an embryo from the couple trying to have a child is produced by IVF and then 
transferred into the womb of the surrogate. In commercial surrogacy the surrogate is paid, sometimes large 
amounts of money, to carry the child. Altruistic surrogacy does not involve the exchange of money. A friend 
or family member might carry a child for a couple for example, and not expect payment in return. At the 
time of writing altruistic surrogacy was legal and commercial surrogacy using an Australian surrogate was 
illegal in all Australian states. In some states it was legal to use an overseas surrogate, although there were 
calls to change these laws in some states. Couples using overseas surrogacy may also face legal difficulties 
when bringing the child into Australia and being recognised as the child’s parents under Australian laws.

OLDEST MOTHERS
Adriana Iliescu had IVF treatment using donor eggs. She started fertility 
treatment at the age of 58. At the age of 67 she finally succeeded in falling 
pregnant with twins. One of the twins died in the womb, the other baby was 
then delivered by caesarean section 6 weeks before the due date weighing 
1.4 kg.

Mrs Iliescu’s record was beaten by Rajo Devi Lohan, an Indian woman who 
gave birth at the age of 70. She died before her child reached the age of two as a 
result of complications from the IVF treatment.

Adriana Iliescu gave 
birth at age 67

WIDOW ALLOWED TO USE HUSBAND’S SPERM
An Australian woman has been allowed to extract her dead 
husband’s sperm so that it can be used for IVF treatment. The 
couple had been trying to fall pregnant and had been undergoing 
IVF treatment before the man’s death. When the woman made the 
request she was told she needed a court order, however the judge 
who heard the case said that in future when a similar request is 
made senior doctors at the hospital should be able to grant the 
request so that there would be no need to go to court unless the 
death was suspicious.

Semen can be collected from 
a recently deceased man and 
frozen for later use, but is it 
ethical to do so?

 Explore more with this weblink: IVF

RESOURCES — ONLINE ONLY
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 MOTHERS FOR HIRE 
 For Vaghela, becoming a surrogate for an 
American couple was a way of providing her 
two children with an education and a chance 
for a better life. Unfortunately towards the end 
of the pregnancy she developed complications 
and died. The baby was delivered by caesarean 
section. It was premature but survived. Even 
if her family could afford a lawyer, they would 
not be able to sue the doctors or the American 
couple because Vaghela signed a contract 
exempting them from all liabilities. The contract 
also says that in a situation where the mother 
became very sick in late pregnancy and at risk 
of dying she is to be ‘sustained with life-support 
equipment to protect the foetus’ viability and 
ensure a healthy birth on the genetic parents’ 
behalf’. 

 Mrs Vaghela’s family have been given 1 million Indian rupees (the equivalent of $17 600 Australian dollars) by 
the American couple as compensation. 

  Source:   Sydney Morning Herald , 7 September 2012.  

  A surrogate mother having an ultrasound 

 INDIA’S BABY FARMS 
 Indian clinics specialising in surrogacy are offering 
rich couples from around the world the opportunity 
to use a poorer Indian woman as a surrogate. The 
women are paid to act as surrogates. They live 
together while they are pregnant and they receive 
regular health checks and have all their meals 
prepared. For American couples (another country 
where commercial surrogacy is legal) the cost of 
an Indian surrogate is much less than an American 
surrogate.  

  Dr Kakoli Ghosh Dastidar works in 
a clinic in India where local women 
are paid to act as surrogates for 
other couples. 

 DESIGNER BABIES 
 Professor Julian Savulescu, an ethicist from Oxford 
University, argues that parents should be able to use 
genetic testing combined with IVF to choose the genetic 
characteristics of their children. Currently it is possible to 
test embryos created by IVF to fi nd out which embryos 
carry certain disease-causing genes. Embryos found to 
carry the genes are not implanted. Professor Savulescu 
argues the technique should be further developed to 
allow parents to select genes for anything ranging from 
hair colour to intelligence or sporting ability. 

  Source:  Sydney Morning Herald, 6 January 2008.  

  Should parents have the right to select 
certain characteristics in their children? 
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FREEZING EGGS IS ‘HIGHLY EXPERIMENTAL’
The option of freezing some eggs is 
increasingly offered to women for a 
variety of reasons. Treatment for certain 
types of cancer can make women 
infertile or damage their eggs. Having 
some eggs collected and frozen before 
starting cancer treatment would give 
these women a chance to have children 
after they recover from the cancer. 
For women who have not met the 
right partner or do not feel ready to be 
mothers by the time they reach their 
late thirties, egg freezing might offer 
the possibility of extending a woman’s 
reproductive years. The chance of 
producing a baby from frozen eggs 
is not very high at this stage. In 2007 
the American Society for Reproductive 
Medicine calculated that for every 100 
frozen and thawed eggs only 2 to 4 
pregnancies would result. Eggs are more difficult to freeze than semen or embryos because they contain 
more water and ice crystals can form inside the egg.

Source: Sydney Morning Herald, 26 October 2007.

A human egg (right) shown next to the tip of a thin glass 
pipette

PARENTS SUE OVER IVF SON: REPORT
A Victorian couple are suing doctors at an IVF clinic. The 
couple decided to use IVF to conceive their child because 
they wanted to avoid giving birth to a child with haemophilia. 
The mother knew she was carrying a gene for haemophilia. 
Haemophilia is a disease where blood does not clot properly. 
A person who has severe haemophilia will usually require a 
transfusion of a special component of blood any time they 
have even a minor injury such as a cut or bruise. If a woman 
is a carrier for haemophilia, she does not have haemophilia 
herself. If she has a daughter and the father does not have 
haemophilia, the daughter will not have haemophilia either. If 
the same couple have a son, however, there is a 50 per cent 
chance that he will have haemophilia.

The couple used IVF because they wanted the doctors 
to test the embryos to find out if they were boys or girls before transferring them to the mother’s womb. The 
doctors made a mistake and transferred a male embryo. The couple gave birth to a son who has severe 
haemophilia.

The couple are suing the doctors who carried out the IVF treatment. They are arguing that the unexpected 
arrival of a boy caused them shock and anxiety. They also want to be compensated for the cost of medical 
treatment for their son as well as the pay they have lost as a result of not being able to go to work when their 
son has needed treatment.

Source: ABC News, 23 March 2008.

Treatment for haemophilia usually
includes regular transfusions of a
product obtained from donated blood.
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2.11 Review
2.11.1 Infectious diseases
 • distinguish between infectious and non-infectious diseases  2.1
 • recall examples of diseases caused by each of the following types of pathogens: bacteria, fungi,  

viruses and prions  2.1

2.11.2 Non-infectious diseases
 • compare the leading causes of deaths in Australia to other parts of the world  2.2
 • identify some lifestyle risk factors for some of the leading causes of death  2.2
 • describe contributions by Australian scientists in the area of Indigenous health  2.2

2.11.3 The immune system
 • describe the role of the skin, mucus membranes, chemical barriers and other components of the  

first line of defence against diseases in the human body  2.3
 • outline how inflammation, fever and phagocytosis assist in the maintenance of health  2.3
 • explain how immunity against a particular pathogen is acquired  2.4

2.11.4 Vaccination
 • evaluate the advantages of vaccination  2.5
 • outline the work of two Australian scientists that have contributed to immunology research  2.5

2.10 Exercise: Remember and think
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Remember
1. Define the following terms: surrogacy, surrogate mother, altruistic, commercial.
2. Outline some situations where women may consider having their eggs frozen.
3. What is the chance of producing a baby from a frozen egg? Why is the success rate so low?

Think
4. Discuss whether there should be an age limit for IVF treatment. Should this age limit apply to the mother 

only or to both parents? Justify your answer.
5. Carry out a PMI on the following statements:
6. ‘A woman should be allowed to use her dead husband’s sperm to conceive a child’.
7. ‘Commercial surrogacy using overseas surrogates should be illegal in all Australian states’.
8. ‘Commercial surrogacy using Australian surrogates should be legal’.
9. Using IVF and genetic testing it is currently possible for parents to choose certain characteristics in their 

children. The technology can be used to screen out certain genetic diseases and to select the sex of the 
child. In the future it may be possible to select a much greater number of characteristics.
(a) Discuss whether this particular technology is harmful or beneficial.
(b) Should parents be allowed to select any characteristics for which there is a test available or should there 

be restrictions on the characteristics that parents can select? Justify your answer.
(c) IVF and genetic testing are expensive procedures, so they may not be available to poorer couples. 

Explain how this could impact on society.

Investigate
10. Use EBSCO or another database to locate other news stories about reproductive technology. Summarise 

the key points in each article.
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2.11.5 Epidemics
 • define the terms epidemic and pandemic  2.6
 • outline the type of research that is carried out when new diseases emerge and spread  2.6
 • recall examples of animal and plant diseases  2.6

2.11.6 Reproduction
 • recall the name and function of the organs of the male and female human reproductive system  2.7
 • describe some birth control techniques  2.7
 • evaluate the benefits and disadvantages of a number of reproductive technologies  2.8, 2.9
 • assess the impact of reproductive technologies on society  2.8, 2.9
 • investigate how issues relating to reproductive technologies have been presented in the  

mass media 2.9

Individual pathways

 U ACTIVITY 2.1
Revising medical science
doc-10635

 U ACTIVITY 2.2
Investigating medical science
doc-10636

 U ACTIVITY 2.3
Investigating medical science 
further
doc-10637

 ONLINE ONLY

FOCUS ACTIVITY
Write an exposition based on the following statement using at least five examples from this topic: ‘New technology 
leads to scientific discoveries, which in turn can be used to address problems in society’.

Access more details about focus activities for this topic in the Resources tab. (doc-10634)

2.11 Review 1: Looking back
To answer questions online and to receive immediate feedback and sample responses for every question, go 
to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

1. Write down two examples of:
(a) non-infectious diseases
(b) bacterial diseases
(c) viral diseases
(d) prion diseases.

2. List three lifestyle factors that increase the risk of cardiovascular disease.
3. How could a researcher investigate whether an exercise program consisting mainly of walking is more effective 

at reducing the risk of cardiovascular disease than an exercise program consisting mainly of weight lifting?
4. (a) Explain what it means to be immune to a disease.

(b) How do vaccines provide immunity to particular diseases?
5. Explain the role of scientific research in controlling the spread of emerging diseases such as SARS.
6. (a) Which pathogen causes AIDS?

(b) How is AIDS transmitted?
(c) Describe the effect of HIV on the body.

7. (a) Identify the parts labelled A–T in the diagrams on next page.
(b) Write the function of the parts labelled B, D, G, H, I, K, L and N in the diagrams on next page. Present 

your answers in a table.
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The female reproductive system
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8. (a) Give an example of a plant and animal disease.
(b) Explain why it is important to control the spread of animal and plant diseases.

9. Match the contraceptives below with the way they prevent conception and their effectiveness.

10. Briefly outline what the following reproductive technologies involve:
(a) artificial insemination
(b) IVF
(c) surrogacy (using egg and sperm from the parents who will raise the child).

11. Choose one of the reproductive technologies described in this chapter and outline some of the ethical 
issues raised by this technology.

12. Explain why artificial insemination is proving to be a useful technique for zoos and other animal research 
centres fighting to boost the numbers of some endangered species. Give as many reasons as you can.

Test yourself
1. Which of the following is a macroscopic parasite?

(a) Flea
(b) HIV
(c) Plasmodium (a protozoan)
(d) E.coli (a bacterium) (1 mark)

2. Which of the following is  part of the first line of defence?
(a) Fever
(b) Inflammation response
(c) Mucous membranes
(d) Antibodies (1 mark)

3. Which of the following is NOT a type of white blood cell?
(a) B lymphocytes
(b) Helper-T cells
(c) Phagocytes
(d) Platelets (1 mark)

4. Which statement is correct:
(a) An epidemic is localised to a particular region or country whereas a pandemic involves a larger area of 

the world.
(b) An epidemic is when a disease spreads rapidly through a population whereas a pandemic is when the 

disease is brought under control.
(c) An epidemic is when an infectious disease spreads rapidly whereas a pandemic involves a non-

infectious disease.
(d) An epidemic lasts less than one year whereas a pandemic can last for a number of years. (1 mark)

5. Which of the following statements best describes the IVF process?
(a) Semen from a donor male is injected into the female’s vagina
(b) Hormone treatment is used to stimulate a woman’s ovaries
(c) A semen sample is combined with one or more eggs outside the body
(d) A woman carries a child conceived from another couple’s egg and sperm in her womb. (1 mark)

Contraceptive How it prevents conception Effectiveness

Condom with spermicide Prevents ova from developing Extremely effective

Diaphragm without spermicide The fallopian tubes or vas deferens 
are cut and sealed

Moderately effective

Daily contraceptive pill Keeps sperm and semen from 
entering the woman’s vagina after 
ejaculation

Highly effective

Surgical: vasectomy and tubal 
ligation

Prevents sperm cells from reaching 
the cervix

Highly effective
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6. Copy and complete the table below. (6 marks)

7. Describe a technological advance that has madeit possible to detect abnormalities  
in unbornbabies. (2 marks)

8. Discuss the implications of this type of technology on society. (4 marks)

Name 1st, 2nd or 3rd line of defence?
Role played in the maintenance 

of health

Skin    

Mucous membranes    

Phagocytes    

Fever    

B lymphocytes    

T lymphocytes    

 Complete this digital doc: Worksheet 2.5: Medical science: puzzles (doc-0000)

 Complete this digital doc: Worksheet 2.6: Medical science: summary (doc-0000)

 RESOURCES — ONLINE ONLY
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