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@ The language used is clear and simple to allow for use by students of varying reading levels.
@ Simple and helpful logos are used throughout to enhance student understanding.

/5% Corresponding
Activity @ page in Student’s Key fact
/ Portfolio
Question Group work Research

Student’s Portfolio
The Student's Portfolio provides additional material, a
portfolio book enables students to maintain a record of specific activities and

ies and tasks. The

reflect on their learning, as well as focusing on key words and key facts, through
mind maps and comprehension and recall activities. It also contains templates
for self-assessment and peer assessment. This book works in conjunction with
the Textbook.

Teacher’s Book
The Teacher’s Book works in conjunction with the Textbook and the Student's
Portfolio book by providing:

@ Anoutline of the Grade 8 content and skils priorities in the subject
programme

® Learning outcomes for each module with explanations of how they are
incorporated into lessons

@ Information on topics, questions and research ideas that can be used to

enhance the students'learning

® Answers toall student questions in the Textbook and Student’s Portfolio book

@ Outlines of digital resources for each module and suggestions for integrating them into
classroom work

@ Suggestions of ways to assess student activities with assessment templates

@ Arange of other information and suggestions to support teachers n the delivery of the new
course

@ Key skills, literacy and numeracy linked to relevant modules

Guidance for the teacher through the module

@  Additional activities and research activities
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MODULE 2 CELLS

These elements are usually present in the ratio C (H,0),, where x and y are the same number
(ie.x =y). This means there is twice as much hydrogen as carbon or oxygen in a carbohydrate.

Glucose s a simple carbohydrate in which x and y are both equal to 6. The formula for glucose

isC,H,.0,

Types of carbohydrates

There are three types of carbohydrates: monosaccharides, disaccharides and polysaccharides.

@
L
@ o 9@ ®-9-90-® @

Monosaccharide Disaccharide Polysaccharide

(glucose) (maltose) (starch)

Note: (@ = glucose
Monosaccharides

oo
L o

Figure 2.16 Types of carbohydrates

Monosaccharides are carbohydrates composed of a single sugar unit. A single sugar uni
g of carbon atoms. Monosaccharides are the simplest and smallest type of carbohydrate.

isa

They are sweet to taste and are soluble in water
Glucose and fructose are examples of monosaccharides.

@ Glucose is a very common molecule in biology. It is made by plants in photosynthesis and
is the main molecule from which living things get their energy. It is commonly found in
sweets, chocolate, fruit and soft drinks.

@ Fructose has the same formula as glucose (however,ts atoms are arranged differently). It
is common in fruits and is much sweeter than glucose.

Disaccharides
Disaccharides are carbohydrates composed of two sugar units joined together.
Like monosaccharides, they are sweet-tasting and soluble in water. Examples include maltose

and sucrose.

@ Maltose is found in ger g seeds and is composed of two glucose molecules joined
together.

@ sucrose, or table sugar,is composed of a glucose joined to a fructose.

| oot ot s boa s 26 @ e 1133 An
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Polysaccharides
Polysaccharides are carbohydrates composed of many sugar units.

Polysaccharides are insoluble or only slightly soluble in water and are not sweet-tasting.
They are very large molecules, often consisting of thousands of monosaccharides. Examples
include starch, cellulose and glycogen.

@ Starch (also called amylose) is made
of many glucose molecules joined
together. Itis the carbohydrate

stored by plants. Common sources

of starch are bread, potatoes, rice @-oose
and pasta. Starch is easily digested
as the glucose molecules are Figure 2.17 Structure of starch (amylose)
arranged in a chain. To extract
glucose itis only necessary to
break two bonds (see Figure 2.17).

@ Cellulose is also composed of
many glucose molecules linked
together. However, in cellulose
there is much more cross-bonding
than there s in starch (see
Figure 2.18). This cross-bonding
also means that cellulose is:

> Very strong (this is why itis used in the
structure of cell walls)
= Very difficult to digest (we use it as
fibre or roughage in our diet).
@ Glycogen s a complex polysaccharide. It
is composed of large numbers of glucose
molecules arranged in many-branched
chains. Animals store glycogen in their

liver and muscles.

Figure 2.19 Cellulose fibres in a plant cell wall

Sources of carbohydrate
Common sources of carbohydrate

in our diet are bread, potatoes, rice,
pasta, sugars, fruits, sweets and cakes.

Structural role of
carbohydrates ° s
Cellulose is used to form plant Figure 2.20 Foods ichin carbohydrate

cell walls.

~
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Metabolic role of carbohydrates

@ Glucose is broken down in respiration to release energy. This energy is used to carry out
many other metabolic reactions.

@ Glucose is made in photosynthesis.

Lipids (fats and oils)
Lipid Function in the Body

Lipids, also known as fats, play multiple roles in the body. Fats are broken down in the
digestive tract to form individual fatty acids and cholesterol molecules. Fatty acids and
cholesterol are key components of the membranes that surround all cells. Cholesterol can
also be used to make many other compounds in the body, such as steroid hormones. Finally,
fatty acids represent an important source of energy, particularly for the purposes of long-term
storage.

Elements in lipids
Lipids contain the elements carbon, hydrogen and oxygen. Unlike carbohydrates, the
elements in lipids have no simple ratio. However,

ipids have very little oxygen.

Fats are lipids that are solid at room temperature (20°C). Oils are lipids that are liquid at room
temperature.

Structure of lipids
The smallest lipids are made of one molecule of glycerol linked to three fatty acid molecules.
This structure is called a triglyceride. Different fats and oils have different types of fatty acids.

Figure 221 Structure of  ipd (triglyceride) Figure 2.2 Structure of a phospholipid
Phospholipids are important in the structure of cell membranes.
Sources of lipids

Sources of lipids in our diet are butter, oils, margarine, cream, fat on meat and fried food.
Lipids stain clothing.
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Structural role of lipids
@ Lipids are important food (or energy) stores in plants and animals. One gram of lipid
cont:

s twice as much energy as a gram of carbohydrate. This means that lipids can

store twice as much energy compared with an equivalent amount of carbohydrate. This is
especially important for animals that have to carry their stored energy around with them.
In animals, the stored lipids have secondary functions, such as heat insulation (fat under
the skin) and protection of organs (fat around the heart and kidneys).

® Lipids combine with phosphorous to form phospholipids and with proteins to form
lipoproteins. Both of these are important in the structure of cell membranes.

Metabolic role of lipids

Lipids can be broken down in respiration to release energy.

Elements in proteins

Proteins contain the elements carbon, hydrogen, oxygen and nitrogen. They sometimes
contain smaller amounts of sulphur and some may contain phosphorus and other elements.
There is no ratio for the elements in a protein, but proteins are very large and complex, often
containing tens of thousands of atoms.

Structure of proteins
Proteins are composed of amino acids. There are 20 types of amino acids found in proteins,
each with different chemical properties.

The bond between amino aci

s called a peptide bond and a protein molecule is made from
along chain of amino acids, each linked by a peptide bond. This is why proteins are known

as polypeptides. The amino acids that make up a protein can be thought of as letters in an
alphabet. By combining them in sequences, nature can make a huge range of proteins.

H.A 0 @ = - srinoaciss

Peptide

Polypeptide

: Protein

Figure 2.23 Relationship between amino acids, peptides, polypeptides and proteins
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Sources of protein
Sources of protein include meat, fish, eggs, nuts, milk, peas and beans.

It

important to note that amino acids are not stored in the body. Surplus amino acids are
taken to the liver and converted into urea, which is a toxic waste product. This process is
called deamination. Urea is carried by the blood from the liver to the kidneys. In the kidneys,
urea becomes part of urine and is excreted.

Figure 2.24 Keratin:  protein found in hair Figure 2.25 Foods rich in protein
and nails

Structural role of proteins
Fibrous protein such s keratin is found in skin and hair. Myosin is found in muscle.

4 Metabolic role of proteins
Proteins are used as enzymes to control reactions. They also form antibodies to fight infection.
Some hormones are protein-based and are used to regulate body reactions.

00

2.9 Name one structural role and one metabolic role for (a) carbohydrates (b) lipids.

(©) proteins ‘
2.10 Name three different carbohydrates and their sources. 4
2.11 Give one use for phospholipids. ‘

212 Say whether the following statements are true or false.
() Carbohydrates contain hydrogen and oxygen in the same ratio as water (H,0). ‘
(b) Amino acids do not contain nitrogen.

(c) Fishis a good source of protein and lipid, but not carbohydrate.
(d) Amino acids are required to make fatty acids.

(e) Keratin s a protein found in egg white.

(f) Fructose is a monomer.

(g) Phospholipids are polymers. p

30
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At the end of this module you will be able to:

Describe the structure and function of the human digestive system (123

® Describe the relationship of the structure of different types of teeth with their functions

(8122)

® Compare the structure of the digestive system of invertebrates, ruminants and humans

® Identify the causes of digestive diseases and food poisoning (12%)

0

Introduction

The digestive system is a tube that runs.
from the mouth to the anus. Food is one
of our most basic needs. Our digestive
system allows us to convert food into a
form that the body can use easily.

system breaks our food into
smaller molecules. These molecules can
then pass from our intestines into our
blood.

e

Mouth

Oesophagus

Liver
Stomach

Pancreas

Smallintestine

Large intestine

—Rectum

o

Figure 3.1 The digestive system
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The blood carries the food molecules to all parts of the body. Any food that does not pass into
ourblood is removed from our bodies as waste called faeces.

00

Most humans are between 1.5 and 2 metres tall. Our digestive system is up to 9 metres long.

3.1 How do you think such along tube can fit into a person's body?

32 What problem might this arrangement cause for the movement of food through our
digestive system?

The functions of the parts of the digestive system
Mouth

The function of the mouth is to take in and digest or break down food. Two types of digestion
take place in the mouth:

@ Physical digestion

@ Chemical digestion

What is physical digestion?
Physical digestion is the breakdown of food using mechanical or physical methods. An
example of this occurs in the mouth when the teeth cut and chew food into smaller
The smaller pieces of food can be more easily broken down lates
system.

ces.

the rest of the digestive

Teeth
There are four types of teeth in the adult human jaw. The sequence of the teeth from the front
tothe back of the jaw is given in Table 3.1.

Table 3.1 Teeth in an adult human jaw

Teeth - from the front to the = raas
ek ofthe ppearance and Function

Sharp edges, like a chisel

incisors Used to cut,slice and nibble food
Lc
Conines ong and pointed
Used to grip and tear food
P Large with flat surfaces
Used for chewing, crushing and grinding food
— Larger than premolars

Used for chewing, crushing and grinding food

| sotcnssuessons @& e o
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33 Weare advised to chew food many
times before swallowing it
(2) Why might this be important?
(b) What problems might arise fora
person who does not chew food
thoroughly? .
3.4 Ifaperson loses most of their premolar
and molar teeth, what problem would
they have?

@@”@’Q ;

Some animals have large incisors and

Incisors Canine

Figure 3.2 The location and types of teeth in
the human jaw

why they have such teeth.

others have large canine teeth. Name |
one animal in each case and find out - °—

What is chemical digestion? ®
Chemical digestion is the breakdown of food using enzymes (or hydrochloric acid in the

stomach).

An enzyme s a chemical (made of protein) produced by the body that speeds up chemical

reactions in the body without the enzyme being used up.

Scientists call substances that speed up reactions catalysts. Enzymes are called biological

catalysts.

Salivary glands are located in the cheeks and under the tongue. They produce liquid called

saliva. Saliva helps to soften and moisten food.

Qo9

3.6 Why do we need to soften and moisten food before we swallow it?

Saliva also contains an enzyme called (salivary) amylase.

Amylase breaks down starch and turns it into a simple sugar called maltose. Our digestive

system produces many enzymes, each one breaking down a different type of food.

starch 2158 o hose
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Did you know?

Many washing powders and detergents contain enzymes to break
down food stains in a short space of time and at a very low temperature.

Oesophagus

The oesophagus or food pipe is a muscular tube. It
forces food down from the mouth to the stomach
using a wave of muscular action (called peristalsis).
This muscular action is stimulated by fibre (also
called roughage) in our diet.

Fibre is material that s not broken down or
digested by enzymes in our digestive system. Good

examples of fibre include:

QU T

37,

38

Fruit
Vegetable

Cereal grain
Brown bread

Muesli

Porridge.

Figure 3.3 The oesophagus

We are told we should eat between five and seven portions of fruit and vegetable every
day. Find out:
(a) how big a portion should be.

(b) what the benefits are of eating so much fruit and vegetables.

Ifa person standing on their head eats food, the food has to travel upwards. Find out:

(a) What force the food is going against.

(b) How the person can still swallow food.

(c) Astronauts in space experience low (or micro) gravity conditions. Can food pass
through their digestive systems in the normal way? Explain your answer.
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Stomach
The stomach is a muscular bag that holds food for a

Did you know?
few hours.

If stomach acid gets into the
oesophagus it causes a stinging
sensation called heartburn.

in the stomach kills bacteria and

Hydrochloric aci
also softens food.

The stomach produces enzymes that chemically digest
food. The stomach also churns and physically digests and
mixes the food.

The stomach is an organ. An organ is a structure in a living

thing that carries out a particular function (or functions).

009

3.9 Food stays in our stomachs for up to four hours.  ©
If food passes too quickly through the stomach a

person may get many intestinal infections. Why

might this happen? igure 3.4 The stomach

A AR AR AR AR AR AR AR AR AR Rmnnnnd o
'.
Small intestine
The small intestine produces many enzymes that complete
the breakdown of food. Most digestion takes place in the
part of the small intestine just below the stomach.
In the rest of the small intestine the food is absorbed from
the intestine into the bloodstream. Digested food is then
transported all over the body by our blood.
Two organs, the liver and the pancreas, help to digest food.

e 3.5 The small ntestine
They pass their products into the small intestine.

Liver

The liver is a complex organ that carries out a range of
functions. One of its many functions is to produce a liquid
called bile. Bile passes from the liver into the small intestine.
Bile helps to digest fat in the small intestine.

The liver is the largest organ inside the body. - Figure 3.6 The liver

Bi0L 6 5 Mo i 35 @& e sese|
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310 People who have pain and discomfort after eating
suspected of having a liver problem. Explain why this might be suspected.

d or fat-rich food are often

Pancreas

The pancreas produces many digestive enzymes. These
enzymes pass from the pancreas into the small intestine
where they help to digest food.

Large intestine

The material entering the large intestine contains a lot
of liquid along with unabsorbed waste material. The
large intestine takes water bacl
(reabsorbs water).

to the bloodstream

‘The semi-solid waste material left in the large intestine is
called faeces.

@ Iftoo much water is taken back the waste becomes
t0o solid, a condition called constipation.

& @ Iftoo little water is taken back we produce liquid waste
and suffer from diarrhoea.

Faeces are stored in the rectum and pass out of the
intestine through the anus. The loss of unabsorbed food is
called egestion.

Q P Figure 3.8 The large ntestine

3.11 Research fibre in the diet:
(a) Find out why a low-fibre diet might cause us to feel bloated and full.
(b) High-fibre diets are thought to reduce the risk of bowel cancer (cancer of the large
intestine). Find out why this might be the case.

009

312 Why might children with diarrhoea often suffer from dehydration?

| sotcnsemessons 5 @& e o
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Digestion in the ruminant
animal

Cattle and sheep are ruminant herbivores.
They have a ruminant stomach with four
chambers: the rumen, reticulum, omasum
and abomasum. This allows them to digest
cellulose which is found in grass, the main
constituent of their diet.

Did you know?
Aruminant animal has a stomach that is modified and adapted for the digestion
of cellulose. The stomach has four separate chambers, each with a specialised function.
The animal breaks down the plant material in their mouth and passes it to the first
chamber where partial digestion takes place. The material, now known as‘cud'is
then regurgitated from the second chamber and chewed a second time before being
swallowed and continuing through the remaining two chambers where it s fully
digested.

313 In your groups research and prepare a short presentation comparing the digestive
system of the human to either: (a) the digestive system of a cow or

(b) the dige:
Your presentation should highlight similarities and key differences in the organs of the

e system of an earthworm.

digestive system and digestion processes.

What happens if you eat too much food?
Eating too much food means that the surplus food is converted to fat and stored in the
body. This leads to problems such as becoming overweight or obese (which means severely

overweight). In turn this can lead to:

® Increased risk of heart disease ® Gallstones
® High blood pressure ® Breathing difficulties
® Disbetes @ some forms of cancer.

Bi0L 6 5 o inds 7 @&
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What happens if you eat too little food?

Eating less food than the body needs results in weight loss. In addition it causes:
® Mood swings @ Lowblood pressure
Depression @ Reproductive problems

Inability to think clearly ® Weakbones.
Heart and circulatory problems

Food poisoning
Food poisoning is caused by harmful bacteria and contaminants. Foods which are hig!
protein such as dairy products, eggs, fish and meat are where bacteria are likely to thrive.

Bacteria spread quickly:
® Intemperatures between 5°C-63°C @ overtimeie. when food is left out of the
@ Inmoist conditions fridge for a long period

In catering industries, people that deal with food often refer to the 4 Cs which protect against
food poisoning:

® cleaning ® chiling

® cooking @ cross-contamination

These processes are the most effective ways of keeping food safe.

Vitamins

Vitamins are complex carbon-based substances that the body cannot make. They are needed
only in tiny amounts. Vitamins can be referred to by letters or by names based on their
chemical structure.

Water-soluble vitamins

Vitamin B

Bitamins are found mainly in foods such as milk, eggs, whole grains, fish, liver and beans.
Vitamin B group s a large group of vitamins that are important for many areas of human
health.

Metabolic role of B vitamins
min Bis necessary in:

@ promoting the development of red blood cells (B12)
@ helping enzymes to generate energy from fats and carbohydrates (B2)
@ fostering the development of a baby during pregnancy (89)

Deficiency of vitamin B
Disease: a deficiency of vitamin B can lead to anaemia
Symptoms: weakness, pale skin, d
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Vitamin C
Vitamin C s called ascorbic acid. It is soluble in water, Common sources of vitamin C include
vegetables and fresh fruits, especially citrus fruits such as oranges and lemons.

Metabolic role of vitamin C
Vitamin C is necessary for:
@ The formation of connective
tissue (tissue that surrounds body
structures and holds them together)
such as skin, gums, cartilage,
ligaments and the cells tha

e the
inside of blood vessels

@ The growth and maintenance of
bones and teeth

® Helping wounds to heal

@ Helping the immune system to Figure 3.10 Scurvy:one of the effects
function properly. ofalack of vitamin C

Deficiency of vitamin C

Disease: deficiency (lack) of vitamin C causes a disease called scurvy

Symptoms: symptoms (or signs) of scurvy include poor healing of skin, bleeding under the
skin (often seen as bruising) and bleeding gums with loose teeth @

Fat-soluble vitamins

Vitamin A
Good sources for vitamin A are foods such as dairy products, liver and fish oils and certain
vegetables such as carrots and pumpkin.

Metabolic role of vitamin A
Vitamin A is important for good eyesight.

Deficiency of vitamin A
Disease: night blindness and in extreme cases complete blindness
Symptoms: dry eyes, fal

g vision

Vitamin D

There are a number of different types of vitamin D. The most common form is called calciferol.
Vitamin D is soluble in fat.

Good sources of vitamin D include liver, fish oils such as cod liver oil, milk and egg yolk.
Vitamin D can be made by the action of ultraviolet rays on chemicals in the skin.

Bi0L 6 8¢ Mo 3insd 20 @& e sese|
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Metabolic role of vitamin D
Vitamin D helps to absorb calcium from the intestine.

Therefore, it is needed for healthy bone and tooth
formation.
Deficiency of vitamin D

Disease: a deficiency of vitamin D in children results
in rickets. The adult equivalent of rickets is called
osteomalacia.

Symptoms: the symptoms of both osteomalacia and
rickets are weak, deformed bones that tend to break
easily.

00

3.14 Complete the table.

Important for ... Lack of causes ...
Vitamin A
Vitamin B
Vitamin C
Vitamin D strong bones

Figure 3.11 Rickets results from
avitamin D deficiency

Found mainly in...
carrots,fish oils

fruit
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Learning outcomes
At the end of this module you will be able to:

Describe the composition and function of blood (151)

Describe the functions of white blood cells (8133

Describe different forms of cellular immunif

Describe the lymphatic system &735
Investigate the features of blood cells of different organisms using ready slide mounts (&752)
Explain the mechanism of agglutination and rhesus-conflct (£137)

Describe the structure of the heart and blood vessels in animals

Explain the relationship between the structure of the vessel walls and their functions (8739
Describe the types of circulatory systems of animals 813510

Investigate the effect of physical exercise on the heart g1311)

Describe diseases caused by viruses, bacteria and fungus and prevention measures (s431)

Assess the role of vaccination in the prevention of diseases (73

Describe causes and symptoms of diseases of the circulatory system 87312

0

4
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How do materials pass around our body?

The human body needs a transport system to move materials

from one place to another. For example, food, oxygen and

waste products have to be moved to and from all the cells in

our body.

Our circulatory or transport system is made up of:

® Blood

® A system of tubes or blood vessels

® The heart, which is needed to pump blood through
blood vessels.

What is in our blood?

Figure 4.1
Blood is made up of four parts or components: The circilatory system
® Plasma @ White blood cells
@ Red blood cells ® Platelets.
Plasma
Plasmais the liquid part of blood. Itis a pale yellow colour

i

and is mostly made of water.
Plasma transports many dissolved chemicals around the
body. These chemicals may be:

@ Useful materials, such as foods and oxygen

@ Wastes, such as carbon dioxide and salts.

Plasma also transports heat from one part of the body to
another. Heat is produced by chemical reactions in all our
body cells By transporting heat our blood plays an important
\g our body temperature at 37°C.

role in mainta
Plasma also carries:
® Red blood cells ® White blood cells

Q) Is ]

.1 Discuss the following questions in groups. Each group should elect a

spokesperson to report the group's findings to the class.
(a) What causes humans to get too hot?

(b) List the changes that take place in our bodies when we get too hot.

(c) Explain the benefit of the changes listed in (b) above.

| sotcnssueasons @&
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Figure 4.2 Blood plasma
inabag

® Platelets.
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How plasma affects body temperature
When we are too hot, extra blood (plasma) is sent to our skin (especially to the face, causing it
to go red). This allows more heat to pass out of our body and we cool down. This can happen
when we are il In this case our body temperature may rise (we have a fever). The high
temperature helps to destroy the bacteria and viruses that are causing us to bell.

When we are too cold, blood vessels in our skin become smaller. Blood also moves from our

extremities to our core. This means we lose less heat from our body.

Red blood cells

Red blood cells are made in bone marrow located in the centre of bones. Red blood cells
contain a red-coloured chemical (or pigment) called haemoglobin. To make haemoglobin we.
need iron. Our blood contains huge numbers of red blood cells.

4.2 Find out the answers to these que
(a) Name any food in our diet that we need to eat in order to get

(b) What s anaemia?
(6) How can you tellif someone is anaemic?

ns on iron.

Haemoglobin, and therefore red blood cells,
carries oxygen. Oxygen is needed to release

energy from food.

The path of oxygen
Oxygen enters our red blood cellsin the lungs. It
attaches to haemaoglobin in the red cells. When
blood reaches cells in other parts of our body
(such as our muscles or the brain) haemaoglobin
releases the oxygen into these cells.

White blood cells

White blood cells are also made in

bone marrow. White blood cells fight
infection. They do this b

® Some white blood cells surround [ Nuciéus White  Bacteria white Bacteria
Booa oo ca frre)
micro-organisms (such as bacteria el sumounds

and viruses) and destroy them.

o e e Figure 4.4 White blood celdestroying bacteria
proteins called antibodies. Antibodies help to destroy micro-organisms that have
entered the body. Antibodies are very important. AIDS is a condition where the body

does not produce any antibodies.
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4.3 since blood contains white blood cells, why is blood not white instead of being red?

Platelets

Platelets are formed in bone marrow when large cells
break down into smaller pieces. Platelets help to form
blood clots. In this way they help to prevent:

@ Loss of blood

@ Micro-organisms entering the body.

Figure 4.5 Red blood cells (red), white
blood cells yellow) and platelets (pink)

0009

4.4 Workin groups to find out what problems each of the following would cause. Each ‘
member of the group should report on at least one of these problems to the class

group.
(a) Alack (or shortage) of iron (d) Alackof platelets
(b) Alack of red blood cells (e) Alackof blood.
< (c) Alack of white blood cells

Along with the blood circulatory system, mammals have a second circulatory system called
the lymphatic system. The lymphatic system is a one-way system of dead-ending vessels and
lymph nodes. These lymph vessels collect the fluid that surrounds each cell in the body and
return it to the blood.

Blood circulatory system

Functions of the
lymphatic system
The lymphatic system forms a link Lymph
between different parts of the =
blood (i.e. plasma produces tissue
fluid, tissue fluid forms lymph and
Iymph returns to the plasma).

Artery

Heart

Vein

Lymph.
node Capillaries

The lymphatic system has the
following functions:

® Tocollecttissue fluid and return

itto the blood. °

Lymphatic system

Figure 4.6 The link between the blood and lymphatic
circulatory systems
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To defend the body against infection. It does this by:
» Filtering micro-organisms in lymph nodes
» Maturing and storing lymphocytes
» Destroying micro-organisms by engulfing and digesting them or by

antibody production.
To absorb and transport fats in the digestive system. Lymph is found in lacteals (which are
in the vili of the small intestine). Lymph often has a milky appearance because of its high
fat concentration.

Activity 4.1

Eyepiece ens
Question
How do human and frog blood slides Coarse focus knob

‘compare under the microscope?

Equipment needed
Microscope
Prepared blood slides

Fine focus
knob.
Nosepiece

_Objective lens

~__ap
Conducting the activity
stage
Get prepared slides of human Miver

ih

7,

and frog blood from your teacher.
Adjust the mirror so that the light

is shining through the opening in

the centre of the stage (or switch °
on the microscope light, f one is Y B
present).

‘Turn the nosepiece so that the lowest power objective lens s in place.

Place the slide under the clips on the stage.
Lok at the stage from the side and turn the coarse focus knob so that the objective lens moves
down as close as possible to the slide. (Be careful not to bring the objective lens down onto the
slide or it might break the slide or damage the lens)

Lok through the eyepiece lens and tur the coarse focus knob slowly so that the objective lens
moves slowly up, away from the slide.

When the cells are visible move the slide on the stage if necessary so that the cell or cells of
interest are in the centre of the view.

Switch to a higher power objective lens and use the fine focus knob to form a clear image. (Only.
use the coarse focus knob along with the low-power objective lens; otherwise you risk breaking
the slide)
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