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Unit overview
(Based on the National Curriculum Guidelines)

The shaded Module represents the one studied in these materials.
Unit

Code

Health and Physical
Education

Module

H1

Human Body

H2

Diseases

H3

Nutrition

H4

Human Movement

H5

Movement Skills

Symbols used in these materials.

The symbols shown in the table indicate the type of activity to be completed
while studying this module.

&
@
F
M

Read or research
Write or summarise
Activity or discussion
Safety note
First Aid procedure
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Why study this module?
The study of the different body systems and their interdependence for proper
functioning is important to understand the way cells, tissues and organs work. It
is important for the trainee teachers to have a good understanding of these
systems to be good healthy teachers in the primary school. It is also essential
that students have a clear idea about how cells work as the units of life or
building blocks within the human body. Children are naturally curious about
their own body and this curiosity is nurtured through teaching the different body
systems. The respiratory, cardiovascular, circulatory and nervous systems are
the main foci of this module.

Objectives
At the end of this module students should be able to:
• Identify and explain the parts and functions of different human tissues and
organs;
• Explain the processes of mitosis and meiosis;
• Explain the relationship between chromosomes and genes;
• Describe how linkage between cells, tissues and organs leads to different
body systems;
• Research and present information about human systems;
• Illustrate and explain the function of the circulatory and respiratory systems;
•

Describe the major components and functions of the human nervous system;

•

Describe some common nervous disorders and treatment;

•

Describe the functions of the human urinary and reproductive systems;

•

List common problems and diseases associated with the circulatory,
respiratory, nervous, urinary and reproductive systems;
Describe how a knowledge of the different body systems leads to better
care of one's body;
Conduct library research and share information to enhance self-learning;
Prepare teaching resources on this module for a Primary school class.

•
•
•

2

Module H1: Human Body

1.

Cells, tissues and organs

Cells
Cells are the basic, living, structural and functional units of the body. Human
cells typically have a diameter of only about 20 micrometres. It would require a
sheet of about 10,000 human cells to cover the head of a pin, and each human
being is composed of more than 75,000,000,000,000 cells.

& Research. What does a human cell look like?
Use your library or a biology textbook to find an illustration of a human or
animal cell and a plant cell.
How is an animal cell different from a plant cell?
Every cell consists of a cell membrane, inside which is a nucleus, cytoplasm
(colourless and jelly-like substance), and organelles (many different tiny
structures). The nucleus is the central controlling body of the cell and contains
genetic material. Chromosomes are thread-like structures in the nucleus of
each cell that carry the genes, which will determine inherited factors and
characteristics. When an egg (ovum) and a sperm join together (fertilise) certain
characteristics are inherited from both the mother and father.

F

Activity 1.

Cells under the microscope

1

Obtain a clean slide and a toothpick.

2

Scrape a sample of tissue from the inside of your cheek and smear on
the slide.

3

Add a drop of eosin (prepared dye) to the slide and place a coverslip
over the sample. (Note: If you do not eosin, try diluted red ink).

4

Place the slide on a strong and use high power to examine the prepared
slide.

5

Sketch and describe what you see.

6

Now look at a prepared human tissue slide. Sketch what you see.
Make a summary of the function of each tissue for the whole group
comparing the different slides provided.
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Cell Division
Within the nucleus there are chromatin threads that carry the genes, composed
of deoxyribonucleic acid (DNA). The genes are the inherited material. They
ensure that, when cells divide, the 'daughter cells' are identical to the 'parent
cell’. This type of cell division or multiplication is called mitosis and goes on
throughout the life of the individual. A number of genes are linked together to
form thread-like structures called chromosomes. Each cell has 46
chromosomes arranged in 23 pairs.
The ovum and spermatozoon each have 23 chromosomes so that, when they
combine, the resulting zygote has the full complement of 46 chromosomes. The
new individual has a mixture of genes, half of which is obtained from the mother
and half from the father. This type of cell division or multiplication is called
meiosis.

Figure 1. After an egg is fertilised by sperm the egg (cell) rapidly divide in a process
called mitosis. (Source: CorelDraw5.0 )
Mitosis

The multiplication of cells by mitosis occurs throughout the life of the individual.
It occurs at a more rapid rate until growth is complete and there are new cells
are formed to replace those of which have died. Nerve cells are a notable
exception. When they die they are not replaced. There are several fairly well
defined stages in the process of cell division by mitosis.
Normal cells divide a certain number of times and then die. When cells in an
area of the body start dividing without control they form a lump of tissue called a
tumour or growth. Something, environmental or genetic, triggers the cells to
start reproducing without control. A tumour can be benign (non cancerous) or
malignant (cancerous). For example, exposure to a harmful substance or
chemical in the environment may cause a tumour. It has been proven
scientifically that smoking increases the risk of lung cancer, betel nut chewing
increases the risk of mouth cancer and a low fibre diet may cause bowel cancer.

4
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Chromosomes and hereditary traits
The nucleus of every human cell contains 46 chromosomes. The chromosomes
are arranged in pairs with one member of each pair being derived from the male
parent and the other from the female parent. That is 23 chromosomes in each
cell are inherited from the mother and 23 from the father. The chromosomes
contain the basic hereditary substances that will determine the individual's
characteristics and traits. Hereditary characteristics include colour of hair and
eyes, structure of bones and teeth, the height of an individual and the ability of
the cells of the body to produce the enzymes necessary for its metabolic
processes.
Females have
XX
chromosome
pairs
Males have XY
chromosome
pairs

Determination of sex depends on the sex chromosomes. There is one pair in the
male and one pair in the female. In the female the sex chromosomes are the
same in size and shape and are called X chromosomes. In the male they are
slightly different, one is an X chromosome and the other is a slightly smaller Y
chromosome. Therefore the paired female sex chromosomes are XX and the
male XY.
All ova (female eggs) have only single X chromosomes. However the male
sperm may contain single X or Y-chromosomes. In conception, if an Xbearing sperm fertilises an ovum (egg) the offspring will be female and if a Ybearing spermatozoon fertilises an ovum the offspring will be male.
Within a pair of genes, one gene may exert a stronger influence than the other.
The gene exerting the stronger influence is termed dominant and the gene that is
less effective is described as recessive. The characteristics of the offspring
such as height, colour of eyes and hair and other familiar traits depend upon the
dominance of the parents' genes.
Environmental factors may also affect growth and physical attributes. For
example, malnutrition may stunt growth. Do you know some others?
Genes
Genes may be described as units of inheritance because each gene controls
the development of one or a set of hereditary characteristics. Genes are not
confined to controlling characteristics like eye colour or the shape of a nose.
Each cell of a human body contains tens of thousands of genes and they are
responsible for the development of all the tissues and organs as well as external
features.
Genes a made of complex chemicals and they form part of objects called
chromosomes which make up the bulk of a cell nucleus. Genes are the
instructions that will direct the growth and development of the organism.
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Tissues
When cells of a similar type join together they form tissue. There are four main
types of tissue in the human body:
• Epithelial (e.g., skin)
• Connective (e.g., bone and cartilage)
• Muscular
• Nervous

Activity 2.

What type of tissue?

The table below lists some common body tissues found in the human body.
Try to classify each as one of the four listed above. Briefly describe the
main function of each tissue.

Tissue

Skin
Blood
Cartilage
Muscle
Fat
BRAIN

6

Classification

Function
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Organs
An organ consists of several different tissues grouped together. The heart, for
example, is composed of cardiac muscle and nervous tissues, bound together
with connective tissues and lined with squamous epithelial tissue.
Several organs work together to form an organ system. The urinary system
for example consists of the organs: kidney, bladder, ureters and urethra.
Most organs are situated in the body cavities.
Body cavities
Various spaces within the body are called body cavities. Body cavities may
contain a number of organs. These organs may or may not be related. The main
body cavities are the thorax, which is the chest cavity located above the
diaphragm and the abdomen, which is below the diaphragm.

F

Activity 3.

Body cavities

1 Label the thoracic and abdominal cavities on the diagram (figure 3).
2 Label the major organs shown in each cavity on this diagram.
3 Mark in the position of the diaphragm.

Figure 2. Major organs of the body
cavities. (Source: CorelDraw 5.0)
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4.
Complete the table by listing the organ/s that would be found in
each cavity. For example, the cranial cavity contains the brain.

Cavity

Organs contained in the cavity

Spinal
Orbital
Nasal
Oral
Thoracic
Abdominal
Pelvic

2.

Circulatory system

The circulatory system is made up of heart, blood and
blood vessels.
The heart pumps the blood through the blood vessels to all
parts of the body. The blood carries oxygen, food
dissolved substances and oxygen to the body cells.
Carbon dioxide and other waste products are carried from
the cells to be excreted as gas or fluids by the body.

F

Activity 4. Circulatory system

1

Refer to a chart of the circulatory system.

2

Make your own chart without labels.

3

Prepare separate labels.

4

Cut the chart into parts.

5

Have a partner reassemble the chart and attach the
labels in the correct place.

6

Explain why mammals have what is called a "double
circulatory" system.

8

Figure 3. The major arteries that
distribute oxygenated blood
around the human body come
from the aorta at the top of the
heart. (Source: CorelDraw 5.0)
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Blood
Blood is made up of plasma and blood cells.
Plasma
Plasma is mostly water. It contains:
•

salts which are important to help the body cells
work well.

•

plasma proteins.

•

antibodies which are important to help the body
fight infection.

•

food products.

•

waste products from the body cells.

•

hormones, the secretions from the special glands
(endocrine glands).

Blood cells
Red blood cells contain haemoglobin which carries
oxygen. If a person does not have enough haemoglobin
he/she will be tired because his/her body cells do not get
enough oxygen.
Normal haemoglobin: male

14 - 18%

Figure 4. Blood contains red
blood cells (bottom) and
different types of white blood
cells (top). (Source: CorelDraw
5.0)

Female 13 - 16%
A type of blood anaemia occurs when haemoglobin is less than 10%. This is
commonly due to an iron (Fe) deficiency. This form of anaemia is also more
common in females due to blood losses during monthly periods. People with
this form of anaemia should eat plenty of iron-rich vegetables (ibika or spinach).
They may even need supplements such as iron tablets.
There is another form of anaemia in PNG. It is called sickle-celled anaemia. In
this form of anaemia the red blood cells are not shaped normally, that is, they
are deformed. People with sickle-celled anaemia are more resistant to malaria.
Why do you think these people get less malaria?
White blood cells fight infection. They do this by attacking bacteria and
viruses and producing antibodies. This is described in more detail in the module,
Diseases.
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Activity 5. What do blood parts look like?

1 Look at some samples of blood on prepared slides under the
microscope.
2 Draw sketches of the shapes of the cells and particles you see.
3 Compare these to diagrams in books and describe the function of each
component of blood using a table.
Platelets and blood clotting
Platelets are necessary for the clotting of the
blood. When we cut ourselves the cut will bleed
for a while then a clot will form and the bleeding
will stop. Platelets clump together (1) to form a
plug and release chemicals called factors (2).
Fibres or threads called fibrin are made from
fibrinogen (3). The platelets and fibrin become
enmeshed with blood cells to form a clot (4).
Vitamin K is necessary for blood to be able to
clot. After blood clots the fluid part left is called
serum. Blood should normally clot within 3 to 6
minutes.
Figure 5. The clotting mechanism. (Source:
CorelDraw 5.0)

Stopping bleeding. Place direct pressure over the wound using a folded bandage
or cloth. For small cuts the bleeding should stop after a few minutes. If not keep
the pressure on the wound and hold the bandage in position until help arrives or
arrival at the hospital. Do not try to remove foreign objects such as knives, spears
or arrows. This may cause more bleeding. Cut off any protruding part of the
spear or arrow before transporting the patient to a health clinic or hospital.
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Blood Groups
Although everybody's blood looks the same there are different factors in the
blood cells. Some people have one of these factors, some both and some
neither. The factors are A and B. The blood group is named by the presence
(A, B, AB) or absence (O) of these factors.
When giving a blood transfusion the medical staff must know the person's blood
group and give him/her blood from his/her same blood group, or give him/her
Type O blood. We can use O blood for anybody, as it has no factors. A will
not mix with B and B will not mix with A, but O blood can be given because it
has neither A nor B. (See the table below).

Blood Group

Factor present

Transfusion with

Do not give:

A

A

O or A

B

B

B

O or B

A

AB

A and B

A, B or O

O

A and B not present

O

The Heart
The heart is a strong hollow muscular organ which pumps the blood. It is in the
thoracic cavity between the two lungs resting on the diaphragm.
The heart is divided down the middle by the septum and each side has an upper
and lower chamber. The upper chambers are called the left and right atrium,
and the lower chambers are the left and right ventricles.
The walls of the heart are made of cardiac muscle and covered with a
membrane. There are tricuspid valves between the atria and ventricles, and
between the ventricles and the arteries. The valves allow the blood to flow
through but stop it from flowing backwards.
Circulation through the heart
Veins bring blood with dissolved carbon dioxide from the body to the right
atrium. This blood flows to the right ventricle, which pushes it out through an
artery to the lungs.
Pulmonary veins bring blood back from the lungs to the left atrium. This
blood (with dissolved oxygen) then flows to the left ventricle, which contracts
and forces the blood out through the main artery (aorta) to the arteries to all
parts of the body. The aortic valve prevents blood flowing backwards.
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Activity 6.

Parts of the heart

Refer to the bold text on the previous page and
above.
1. Label the external features of the heart on the
diagram at right.
2. Label the parts of the heart on the section
diagrams below.
3. Label the chambers of the heart containing
oxygenated blood. Colour these chambers
red or pink.
4. Label the chambers of the heart carrying
deoxygenated blood (that is blood returning
from the body through veins). Colour these

chambers blue.
Figure 6. Heart shown relaxing (left) and contracting (right). (Source: Reader's Digest,
(1990). AMA Guide to Medicine & Drugs)

Heart Action
The heart has a double action. Firstly the two atria contract together and push
the blood into the ventricles secondly the two ventricles contract and push the
blood out through the arteries.
When we listen to the heart beat, the sounds we hear are the valves opening and
closing "lub -dub", "lub - dub". If you use a stethoscope you can listen to
the sound of the heart pumping by placing the instrument on your
partner’s chest.

12
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Types of blood vessels
There are three main types of blood vessels in the body: arteries, capillaries
and veins.
Arteries
The walls of the arteries have muscle and elastic fibres that expand and contract
as the blood is pumped through them. We feel this as the pulse.
All arteries carry blood from the heart. All arteries carry blood with oxygen
except the pulmonary artery. The pulmonary artery carries blood with carbon
dioxide from the heart to the lungs.
Veins
Capillaries join up again like roots coming up to the main root. As they join and
become larger vessels they are called veins.
Veins do not have a pulse, but they have valves that allow the blood to flow
through and prevent it from flowing backwards. Muscle action of the voluntary
muscles of legs, arms, and abdomen makes the blood move along the veins.
All veins carry blood to the heart. All veins carry blood with carbon dioxide
except the pulmonary veins. The pulmonary veins carry blood with oxygen from
the lungs to the heart.

Figure 7. Structure of arteries and veins. Arteries (left) carry blood away from the heart
and veins (right) carry blood to the heart. (Source: Reader's Digest, (1990). AMA Guide
to Medicine & Drugs)

Capillaries
All arteries divide like the branches of a tree. The very smallest branches of
blood vessels are called capillaries. These must reach to every cell of the
body. The walls of the capillaries are only one cell thick.
Capillaries carry food, water and oxygen to the body cells. Capillaries remove
carbon dioxide and other waste products from the body cells.

Student Support Material
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Blood circulation
Systemic circulation
The systemic circulation is the circulation of blood from the heart to the
body and back to the heart.
Blood with oxygen is pumped from the left ventricle through the aorta to the
other arteries then to the capillaries and the body cells (figure 3). Oxygen is
exchanged for and carbon dioxide. The capillaries rejoin to form the veins,
which carry blood with carbon dioxide to the two large veins, inferior vena
cava and superior vena cava. These two large veins return the blood to
the right atrium.
Figure 8. Capillaries with red blood cells exchanging gases with other tissue cells.
(Source: Reader's Digest, (1990). AMA Guide to Medicine & Drugs)

Pulmonary circulation
The pulmonary circulation is the circulation of the blood from the heart to the
lungs and back to the heart.
Blood with carbon dioxide is pumped from the right ventricle through the
pulmonary artery to the capillaries of the lungs. Carbon dioxide is given off to
the alveoli and oxygen collected from the alveoli (see figure 11). The capillaries
join to form the pulmonary veins, which carry blood with oxygen back to the
left atrium of the heart. The pulmonary artery is the only artery which carries
blood with carbon dioxide. The pulmonary veins are the only veins that carry
blood with oxygen.
Pulse
The pulse is a rhythmic wave of expansion (stretching) and recoil (springing
back) of the artery wall as the blood is pumped along the artery. The pulse
reflects the contraction rate of the heart muscles.
Blood Pressure
Blood pressure is the force of the blood on the walls of the arteries. Blood
pressure depends on how strongly the heart pumps, the size of the blood vessels
and the amount or volume of blood. If blood pressure drops vital organs can be
starved of oxygen and nutrients and die. When a patient is in shock the blood
vessels dilate (get wider), increasing the volume of blood and decreasing the
pressure. This change is detected by a weak pulse (lacks force). Capillaries to
non-vital tissues, such as skin, are constricted. A person can quickly die if not
treated for shock.

14
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Activity 7.

Measuring pulse

Often it is necessary during first aid to check the pulse of an unconscious patient.
The pulse is only found by feeling an artery. Usually the pulse may be located in
the wrist by feeling the radial artery. The radial artery is found by lightly pressing
with two fingers on the thumb side of the inside of the wrist.
1 Form pairs and locate the radial artery on
your partner’s wrist.
2 Gently press down on the artery with the
pads of two fingers as shown. You may
need to reposition your fingers until you
feel the “pulse”.
3 Watch the second hand on a watch or clock
and count the number of pulses that occur
in 15 seconds. Multiply by 4 to get the
pulse rate, that is. Heart beats per minute.
4 Now have your partner do some running on the spot for one minute
and measure the pulse rate again. What do you notice?
5 Why do you think the pulse rate changes? Explain in terms of oxygen
need by cells.
6 Do you think pulse may be related to blood pressure?

Weak pulse. If a patient has lost a lot of blood or is in severe
shock the pulse may be too weak to feel in the wrist. In these
cases you need to locate the pulse in the neck. This artery is the
carotid artery.

Shock: Shock symptoms are noticed by a pale cold clammy skin,
rapid and weak pulse, a dropping blood pressure and rapid
shallow respiration.
The best treatment is to calm the patient, keep the patient warm
and give plenty to drink, which increases the blood volume and
pressure. Reassure the patient.
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Liver Circulation
Veins draining blood from the spleen, pancreas, gall bladder, stomach, small
intestine and large intestine join to form the portal vein, carrying food products
and by-products to the liver. The hepatic artery brings oxygenated blood to
the liver. The hepatic veins go from the liver to the inferior vena cava thus
joining the portal circulation to the systemic circulation.
Spleen
The spleen is situated on the left side of the abdominal cavity behind the
stomach. The spleen makes one type of white blood cell, produces antibodies
and absorbs old and damaged red blood cells.
Enlarged spleen from malaria. With an untreated or repeated attacks of
malaria, the spleen has extra work to do making antibodies and breaking
down damaged red blood cells so it enlarges. When the spleen is enlarged
the ribs no longer protect it and there is a danger that if it is suddenly
knocked hard, it will rupture (split open) and there will be a lot of bleeding
into the abdominal cavity, and the person may die. For this reason you
must not play contact sports with an enlarged spleen.

Lymphatic system
The lymphatic vessels are an independent circulatory system in close association
with veins. Linkages produce the thoracic duct, which is the main drainage
return for lymph.
Masses of lymphocytes accumulate about lymphatic vessels and organise as
lymph nodes. The spleen has somewhat similar tissue, but its channels are
supplied with blood.
Lymphocytes are a type of leukocyte (white blood cell) that is of fundamental
importance in the immune system. In humans, lymphocytes make up 20-25
percent of the total number of leukocytes.
The two primary types of lymphocytes are B lymphocytes and T
lymphocytes. Both originate from stem cells in the bone marrow and travel in
the blood to lymphoid tissues, such as the spleen, tonsils, and lymph nodes.
Most T cells are long-lived, their life span averaging 2 to 4 years, while most B
cells are short-lived, with an average life span of a week to a few months.
Through receptor molecules on their surfaces, lymphocytes are able to bind to
antigens. Antigens are foreign substances or microorganisms that the host
recognises. The lymphocytes then help remove them from the body. Each
lymphocyte bears receptors that bind to a specific antigen.

16
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Diseases of the heart
Heart Defects
Diseases of the heart may be present at birth
(congenital), or may be acquired at a later stage
of life as a result of other problems. The most
common tests performed to determine the
presence (or absence) of heart disease are chest
X-ray, electrocardiogram (ECG) and
echocardiography.
Some causes of heart defects

Figure 9. An ECG of the heart
showing the contraction cycles
of the left and right ventricles.
(Source: CorelDraw 5.0)

•

German measles, during the first three months of
pregnancy, may cause heart defects when the
foetal heart and blood vessels are being formed.

•

Drugs taken during first few weeks of early pregnancy may affect the heart.

•

Smoking during the early stages of pregnancy may cause heart defects due
to the effects of nicotine (present in cigarettes and tobacco) and the
associated lack of oxygen (hypoxia). In later pregnancy growth of the
foetus may still be affected by nicotine.

•

Consumption of alcohol during pregnancy may cause heart defects
particularly during the first few months of pregnancy.

•

In some cases there may be a genetic factor, as sometimes many children
from the same family suffer from some type of congenital heart disease.

•

Congenital heart disease is sometimes associated with other birth defects,
e.g., Down’s Syndrome.

Signs and Symptoms: The new born baby becomes blue during crying; there
are feeding difficulties; growth and development may be delayed; the child is
prone to infections; suffers from shortness of breath during play and mild
exercise; easily tired and requires frequent rests during any physical activity;
bluish colour may be seen on the lips and the tip of the nose usually after
physical activity.
Rheumatic heart disease
Rheumatic fever is an acquired heart disease and commonly affects children
and young people in poor physical health. Bacterium haemolytic streptococcus
usually stays in the throat and does not cause great harm but, when the body's
immunity is poor due to malnourishment or unhygienic conditions, this bacterium
affects the joints and the heart due to toxic secretions produced by the bacteria.
Incubation period is 1-3 weeks
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Signs and Symptoms: Fever; loss of appetite; tiredness; joint pains; skin rash
and small red lumps under the skin; breathlessness, extreme tiredness, and rapid
heart beat.
Coronary heart disease
Disease of the coronary arteries when the blood supply to the heart is decreased
due to any disease of the coronary arteries, heart muscles suffer, and the
condition is known as myocardial schema. It is due to deposits of fatty
substances on the inner walls of the arteries (arteriosclerosis).
Risk factors : male gender; family history; smoking; high blood pressure; high
blood cholesterol level; inactive lifestyle; overweight; diabetes mellitus
Heart Attack
The heart is blocked completely by a blood clot or by acute spasm, then the
area of heart muscle supplied by that artery becomes damaged and eventually
dies and known as heart attack. It is caused by lack of blood supply reaching
the heart muscles.
Signs and symptoms: Severe chest pain radiating to the neck and down the left
arm; looks pale and has cool skin; sweating, nausea and vomiting; collapse,
fainting, and breathlessness; rapid and feeble pulse; blue colouration; very
anxious.
Heart failure
Heart can no longer pump properly. Any disease of the heart may lead to heart
failure. Failure of the heart will affect important functions and finally the heart will
stop and lead to death.
Signs and symptoms: Feeling fatigued easily during simple day-to-day work;
breathlessness due to fluid accumulation in the lungs; swelling in the peripheral
tissues, mainly in the ankles and legs; urine output decreases; loss of weight
High blood pressure
High blood pressure (hypertension) is a silent killer of many people, as a lot of
people with high blood pressure do not have any symptoms, which tell them
their blood pressure is high.

& Research Preventing/treating heart diseases
1

With lecturer direction research the ways to prevent and treat the major
heart diseases.

2

Draw a table with three columns using the headings:

Heart disease

18

Prevention

Treatment
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ABC of resuscitation
Check Airway, Breathing and Cardiac (Pulse)
1

Make sure the victim’s mouth and throat are clear of obstructions such s false teeth or
seaweed.

2

Lay the victim face upwards and hold the head well back. This ensures the windpipe is
kept open and avoids the tongue falling backwards and blocking the throat.

3

Pinch the victim’s nose so that no air can escape through it and form an airtight seal
with your mouth with the victim’s mouth. Blow air gently into the mouth. This will
inflate the lungs and you will see the chest rise.

4

Repeat about 12 times per minute with adults and 20 times per minute with children
until normal breathing occurs.

5

If no pulse, begin cardiopulmonary (CPR) resuscitation immediately and at the same
time as mouth-to-mouth resuscitation. Apply 5 chest compressions after each breath.
Check a first aid manual or charts for more details.

Student Support Material

19

Unit: Health and Physical Education

3.

Respiratory System

The respiratory system consists of the lungs and the passageways by which air
reaches the lungs. Through the process of breathing, inhaling and exhaling air,
the tissues and cells of the body are supplied with oxygen and to expel carbon
dioxide. Carbon dioxide is a waste product of cell metabolism.
•

Respiration is breathing.

•

Inspiration is breathing in.

•

Expiration is breathing out.

Upper Respiratory tract.
The organs of the upper respiratory
tract (URT) are nose, pharynx, larynx,
and trachea.
Nose
The nose warms, moistens and filters
the air. It has small hairs to catch dust.
It contains olfactory nerves to provide
the sense of smell. The nose also
contributes to speaking.
Two small tubes called the eustachian
tubes connect the nasal passages to the
middle ear. Air moves along these
tubes and equalises the pressure
between the middle ear and the outside
air. If these tubes are blocked and air
can not move along them, the person
can not hear properly due to pressure
differences. This problem is often felt
during air travel.
Figure 10. The major organs of the
respiratory system. (Source: Reader's
Digest, (1990). AMA Guide to Medicine
& Drugs)

TIP: To equalise your hearing during a plane trip hold and squeeze your nostrils
so they are closed. Gently try to blow your nose while holding it closed.
Wriggling your jaw from side to side will help sometimes. You should notice a
slight “popping” sensation inside your ears and your hearing will suddenly
improve.
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Pharynx
The pharynx is a passage for air and food. The food passage (oesophagus ) is
behind the air passage (larynx and trachea). When a person swallows the
epiglottis covers the larynx so that food can not go into the larynx.
Larynx
There is very firm cartilage around the larynx to prevent it collapsing. Two
cords stretch across the larynx to form the voice box. As air passes over these
cords they vibrate to produce sound.
Trachea
The trachea is the main passage of air from the throat to the lungs. It has firm
bands of cartilage around it so that it does not collapse. It is lined with ciliated
mucous membrane to catch dust and microorganisms which are then waved or
coughed out.

Lower respiratory tract
The organs of the lower respiratory tract (LRT) are the lungs, pleura and
diaphragm. The lungs contain bronchi, bronchioles, and air sacs (alveoli).
Why has the
left lung only
two lobes?

The lungs are the large spongy organs on either side of the heart, resting on the
diaphragm. The left lung has two lobes and the right lung three.
The pleura is a membrane which surrounds the lung. There are two layers of
tissue with a small space between them. This space is called the pleural space.
The pleura secretes fluid which acts as a lubricant and allows the two layers to
move across each other smoothly as we breathe in and out.
The diaphragm is a large dome shaped muscle which separates the thorax from
the abdomen. It is shaped like a dish turned upside down. It is an important
muscle of respiration.
The trachea branches into the left and right bronchus, which then enter the lung.
The bronchi have some cartilage to prevent them from collapsing, and are also
lined with ciliated mucous membrane.
Bronchioles
The bronchi branch into smaller tubes called bronchioles, which spread
throughout the lungs. Walls of bronchioles have no cartilage.
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Alveoli
Each tiny bronchiole ends in a little sac
called air sac or alveolus . The wall of the
alveoli is only one cell thick. There are
capillaries (tiny blood vessels) next to each
alveolus.
The thin cell walls enable the alveoli and
capillaries to exchange gases. Carbon
dioxide passes from the alveoli into the
blood of the capillary and oxygen passes
from the blood in the capillary to the alveoli.
Figure 11. Each bronchi end in sacs called alveoli. (Source:
Reader's Digest, (1990). AMA Guide to Medicine & Drugs)

F

Activity 8 .Respiratory system

1

Locate and label the parts of the lungs on figure 10.

2

With a partner, observe the action of the chest and diaphragm while
inhaling and exhaling.

3

Describe what happens to the diaphragm.

4

Research books about health to find out what types of problems occur
with the various parts and functions of the respiratory system. List
your findings in a table.

Diseases of the respiratory system
A number of respiratory diseases are common in PNG. Some of these
are preventable, meaning that immunisations at an early age will prevent these
diseases. Others are due to the living conditions in some areas of PNG. For
example, the habit of spitting spreads diseases, such as tuberculosis, widely.
Asthma is also very common and without timely and adequate medication can
be fatal.

& Research.

Respiratory diseases

1

Discuss in groups and list the common respiratory diseases in PNG.

2

Research the cause, symptoms and treatment for each of these
respiratory diseases. Asthma has been completed as an example on
page 23.
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Asthma
Cause
Asthma is a common and distressing respiratory condition, which affects people
of both sexes in every age group. In asthma, the lining of the bronchi and
bronchioles becomes inflamed and narrow-in response to something that irritates
it. The lining becomes swollen and congested with a lot of mucus secretion,
which further blocks the passage of air. Narrowed and congested bronchi
make it difficult to expel air, which then becomes trapped in the lungs. The
person has to work hard to move air in and out of the lungs and can become
exhausted.
The things that seem to trigger an asthma attack include:
•

cold air

•

acrid fumes

•

dust

•

chemical substances in the
air

•

pollens

•

certain drugs, e.g., aspirin

•

smoke, tobacco smoke

•

strenuous exercise

•

respiratory tract infection

•

emotional stress

Symptoms
The person becomes short of breath, coughs, wheezes and feels tightness in the
chest-all of which often become worse at night. A loud wheeze may be heard
each time the person breathes out.
The person usually feels quite well between asthma attacks, which can occur
daily, weekly, monthly or less often. An attack can last for a few minutes, hours
or even weeks.
Treatment
Sometimes, there is a family history of asthma. Over time an asthma sufferer
may often find out which factors trigger an attack and try to avoid these.
Sometimes skin sensitivity tests can identify the cause, e.g., a specific pollen, and
then suitable injections given as treatment. If a respiratory infection is known to
trigger asthma, the person should be prescribed antibiotics at the first sign of
infection.
An asthma attack can be very frightening for the person having it and for anyone
who is watching. It is important not to panic as this makes the asthma worse.
Anyone who is known to experience asthma will usually have two types of
medication prescribed, and should know how and when to use them. These
medications are known as preventers (cortisone based drugs) and relievers
(e.g., ventolin).
Student Support Material

23

Unit: Health and Physical Education

4.

Urinary and reproductive systems

The urinary and reproductive systems are closely linked. The reproductive and
urinary tracts are both subject to infection and many common infections are
transmitted to the urinary tract through sexual activity. For this reason these two
systems are studied together in this module.

Reproductive system
The reproductive systems of men and women consist of those organs which
produce and release sperm (male), store and release eggs (female), and then
nurture a fertilised egg until it becomes a baby (female).
The female reproductive organs comprise the ovaries, fallopian tubes, and
uterus (womb). The uterus opens via the cervix (neck of the uterus) into the
vagina. The principal male reproductive organs are the two sperm-producing
glands, the testes (testicles) that lie within the scrotum, and the penis. Other
structures in the male reproductive tract include the prostate gland and several
tubular structures: the epididymis, the vas deferens , the seminal vesicles,
and the urethra.
Bacteria, viruses or fungi may infect the reproductive system. These are
discussed in more detail in the module, Diseases. Reproductive function may
also be disrupted by hormonal disturbances that lead to reduced fertility.
Women may also be troubled by symptoms arising from normal activity of the
reproductive organs, including menstrual disorders and problems associated
with childbirth.

Urinary system
The urinary system filters wastes and water from the blood, producing urine,
which is then expelled from the body. The reproductive and urinary systems of
men are partly linked, but those of women form two physically close but
functionally separate systems.
The urinary organs in both sexes comprise the kidneys that filter urine from the
blood, the ureters down which urine passes, and the bladder in which urine is
stored until it is released from the body via the urethra.
The most common urinary problems apart from infection are those that are
related to bladder function. Urine may be released involuntarily (incontinence)
or it may be retained in the bladder (retention). Such disorders are usually the
result of abnormal nerve signals to the bladder or sphincter muscle. In men an
enlarged prostrate gland may constrict the urethra thus causing retention. Any
constriction in the bladder needs urgent medical attention. The kidneys may be
disrupted and damaged.
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Sexually transmitted disease
Sexually transmitted disease (STD) refers to any disease (such as syphilis,
gonorrhoea, HIV, AIDS or a genital form of herpes simplex) that is usually
transmitted from person to person by direct sexual contact. It may also be
transmitted from a mother to her child before or at birth. Less frequently, STDs
may be passed from person to person in non-sexual contact, such as in kissing,
in tainted blood transfusions or in the use of infected hypodermic syringes.
Sexually transmitted diseases usually affect initially the genitals, the reproductive
tract, the urinary tract, the oral cavity, the anus or the rectum. STDs may
mature in the body to attack various organs and systems. For example, tertiary
(advanced) syphilis may affect skin, bones, the central nervous system, the
heart, the liver or other organs.
Persons infected by the HIV virus may remain outwardly healthy for years
before the disease takes hold within the immune system. It then develops into
Acquired Immune Deficiency Syndrome (AIDS).
The male urinary and reproductive systems share a common organ, the penis,
for passing urine or ejaculating semen during intercourse. The tissues of the
penis or urethra are most commonly infected during sexual intercourse. Such
infections, apart from those transmitted by sexual activity, are relatively
uncommon in men because the long male urethra prevents bacteria and other
organisms passing easily to the bladder, upper urinary tract and to the male sex
organs.
The female urinary tract is separated physically from the reproductive tract and
organs, however the urethra is located close to the vagina. This provides an
easy route for any infection to spread between the reproductive to the urinary
systems. There are a number of infections of the vagina that can be troublesome
to females. These are discussed further in the module, Diseases. The shorter
female urethra allows urinary tract infections, especially of the bladder (cystitis)
and of the urethra (urethritis), to occur commonly. The female reproductive
tract is also vulnerable to sexually transmitted infection, but not always.
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F
1

Activity 9. Urinary and reproductive systems

Label the following on the diagram of the urinary system: kidney,
ureter, bladder, urethra.

Figure 12. Urinary system. (Source:
CorelDraw 5.0)

2

Refer to the text on page 23 and use the words in bold to label the
diagrams of both the male and female urinary and reproductive
systems.

Figure 13. Male and female reproductive systems .
(Source: CorelDraw 5.0)
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F

Activity 10.

Medical conditions

1

Refer to the text on the previous pages and list some of the medical
problems associated with the reproductive and urinary systems of men
and women. Put your findings in a table.

2

Discuss the following questions in groups and report to the class:
a) What are the possible causes of the problems with or infections of
reproductive and urinary systems?
b) How might sexual activity increase the likelihood of disease
transmission?
c) What conditions are necessary for the transmission of sexually
transmitted diseases (STDs), including AIDS? (Refer to STD and
AIDs Brochures).
d) Suggest ways in which infections of the urinary and reproductive
system may be avoided?
e) Prepare a table listing problems/diseases and write the treatment (if
any) in the right hand column.

Fertilisation
The monthly cycle of hormone interactions allows an egg to be released and, if
fertilised, creates the correct environment for the egg to implanted in the uterus.
The cycle is 28 days on average. Figure 13 shows an egg being released from
an ovary, travelling down a fallopian tube, being fertilised and then implanted in
the uterus. A human egg can only be fertilised two days after ovulation (release
from the ovaries). This generally occurs on day 14 to 16 of the monthly cycle.
If the egg is not fertilised the lining of the uterus is shed (menstruation) on days
1 to 5 of the cycle.
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Figure 13. The development of an egg into an embryo. (Source: Reader's Digest, (1990).
AMA Guide to Medicine & Drugs)

F

Activity 11

Birth and birth control

1

Draw and label a chart of the female reproductive cycle in humans and
explain to your group what is happening in each part of the cycle.

2

UNICEF has stated that: “One out of every 22 rural mothers in PNG
will most likely die from pregnancy or childbirth". Discuss in a group
the likely causes of this unacceptable figure. Discuss possible actions
to lower this figure. Report to your class.

3

Research one of the following birth control devices/methods: rhythm
method, contraceptive pill, condom, intrauterine device (IUD).

4

Draw a diagram to illustrate the contraceptive method or device and
explain clearly to the group how the method or device might prevent
conception.
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5.

Nervous system

The human nervous system consists of the central organ, the brain, and a
network of nerves, which control all human functions.

Human brain
The human brain contains five to ten billion nerve cells (neurons). The brain cells
receive electrochemical impulses from everywhere in the body. The brain cells
interpret these impulses and send responsive signals back to various glands and
muscles. The brain functions continuously as a switchboard for the human
communications system. At the same time it serves as the seat of emotions and
mood, memory, personality and thought.

Figure 14. Views of the cerebral sensory areas of the human brain showing motor and
sensory areas. (From: Encyclopaedia Britannica 2001 CD ROM)

Spinal cord
Extending from the brain is an additional cluster of nerve cells which forms the
spinal cord. Together, these two elements comprise the central nervous
system. The central nervous system contains billions of interconnecting nerve
cells that receive and transmit messages to and from the peripheral nerves.
(Figure 15).
Radiating from the central nervous system is the peripheral nervous system,
which has three parts. One branches off the spinal cord and extends to skin and
muscles throughout the body. Another, in the head, links the brain to the eyes,
ears, nose, and taste buds. The third is a semi-independent network called the
autonomic or involuntary nervous system. This is the part of the nervous
system that controls unconscious body functions such as breathing, digestion and
glandular activity.
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The peripheral nervous system carries information from the spinal cord to
muscles, blood vessels, glands, and internal organs, and conveys sensation from
the sense organs to the spinal cord.

F
1

Activity 12.

The nervous system.

Label the major parts of the nervous system on the figure 15.

Figure 15. The nervous system of a human.
(Source: CorelDraw 5.0)

30

Module H1: Human Body

Nerve signals
Signals traverse the nervous
system by electrical and chemical
means (figure 16).
Electrical impulses carry signals
from one end of a nerve cell to
the other. To cross the gap
between cells chemical
neurotransmitters are released
from one cell to bind on to the
receptor sites of nearby cells.
Excitatory transmitters stimulate
action. Inhibitory transmitters
reduce it.
A nerve signal is an electrical
impulse produced by chemical reactions on the surface of the cell body of a
neuron (nerve cell). The signal is
Figure 16. The action of nerve cells and
transmitted by a neurotransmitter,
neurotransmitters. (Source: Reader's Digest, (1990).
released from the end of a nerve
AMA Guide to Medicine & Drugs)
fibre that binds to a receptor on the
neighbouring cell body. This, in
turn, transmits the signal to another neuron or triggers a response in a muscle or
organ.
The parasympathetic nervous system depends on the neurotransmitter
acetyicholine to transmit signals from one cell to another. The sympathetic
nervous system relies on adrenaline and noradrenaline, products of the adrenal
glands that act as both hormones and neurotransmitters.

Autonomic nervous system
The autonomic, or involuntary, nervous system governs the actions of the
muscles of the organs and glands. Such vital functions as heartbeat, salivation,
and digestion continue without conscious direction, whether we are awake or
asleep. The autonomic system is divided into two parts, the effect of one
generally balancing those of the other.
The sympathetic nervous system has an excitatory effect. It widens the
airways to the lungs, for example, and Increases the flow of blood to the arms
and legs.
The parasympathetic system, by contrast, has an opposing effect. It slows
the heart rate and stimulates the flow of the digestive juices. Although the
functional pace of most organs results from the interplay between the two
Student Support Material
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systems, the muscles surrounding the blood vessels respond only to the signals
of the sympathetic system.

Disorders of the nervous system
Disorders of the brain and nervous system range from conditions that are
generally understood and frequently respond well to drug treatment (for
example, epilepsy) to others (including serious mental illnesses such as
schizophrenia) whose origins remain mysterious and yield only marginally to
medical intervention.
Many authorities believe that an imbalance between the excitatory and inhibitory
neurotransmitters explains, in most cases, such conditions as depression,
anxiety, and prolonged insomnia. The same can be said about Parkinson's
disease, which is caused by a deficiency of dopamine, an excitatory
neurotransmitter.
Poor circulation of blood to the brain hastens the death of neurons and leads to
a wide range of conditions, including anything from absentmindedness to certain
forms of dementia and senility. Temporary changes to blood circulation within
and around the brain are thought to be the principal cause of migraine headache.
Drugs used for problems with the nervous system
•

Non-narcotic analgesics (e.g., Aspirin, Paracetamol, non-steroidal antiinflamatory drugs)

•

Narcotic analgesics (e.g., Codeine, morphine, pethidine)

•

Anticonvulsant drugs (e.g., for epilepsy, high temperature in small children)

•

Sleeping drugs (sleep disorders)

•

Drugs for parkinsonism

•

Anti-anxiety drugs (e.g., beta blockers for stress problems)

•

Nervous system stimulants (e.g., for necrolepsy – tendency to fall asleep),
caffeine is a nervous system stimulant

•

Antidepressants (for despair, lethargy, apathy, loss of sex drive, poor
appetite)

•

Drugs for migraine (severe headache)

•

Antipsychotics (for mental disorders where people cannot think clearly,
recognise reality or act rationally, e.g., schizophrenia, manic depression,
paranoia).

•

Anti-emetics used to suppress vomiting and nausea (e.g., antihistamines)
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Common drugs available in PNG
Analgesics (pain killers)
Analgesics are drugs that relieve pain. Since pain is not a disease but a
symptom, long-term relief depends on treatment of the underlying cause. For
example, the pain of toothache can be relieved by drugs but can be cured only
by appropriate dental treatment. When the underlying disorder is irreversible,
long-term analgesic treatment may be needed.
Damage to body tissue from disease or injury is detected by nerve endings that
transmit signals to the brain. The interpretation of these sensations can be
affected by the psychological state of the individual so that pain is worsened by
anxiety and fear. Often a reassuring explanation of the cause of discomfort can
make pain easier to bear and may even relieve it altogether. Because of these
psychological factors, sleeping drugs, anti-anxiety drugs or antidepressant drugs
are often prescribed in addition to, or instead of, analgesics.
Types of analgesics

Narcotics and non-narcotics are the two principal types of analgesic. Another
group of drugs that is commonly used to relieve pain are local anaesthetics.
Narcotics are related to morphine. They are the most powerful analgesic drugs.
Non-narcotic drugs are less powerful and they include aspirin, paracetamol, and
non-steroidal anti-inflammatory drugs (NSAIDS).
Common analgesics (pain killers)
Non-narcotics

NSAIDS

Narcotics

Aspirin

Voltaren

Codeine

Paracetamol

Diclofenac

Dextropropoxyphene

Ibuprofen

Morphine
Pethidine

F

Activity 13. Drugs used for the nervous system

1

Obtain the packaging for one common analgesic that is readily
available in PNG.

2

Read the package and any instructions carefully.

3

Write a summary using the headings:

Name of
Analgesic

Student Support Material

Type of drug (see
table above)

Recommended
use/ dose

Side effects/precautions
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