4.2 Organisation
Cells

Tissues

Cells are the basic
building blocks of
all living
organisms.

A tissue is a group
of cells with a
similar structure
and function.

e.g. muscle cell

e.g. Muscle tissue

organs
An organ is made from
a group of different
tissues, which all work
together to do a
particular job.
e.g. heart

Organ systems
Organs are organised
into organ systems,
which work together to
form organisms.
e.g. Circulatory system

How do enzymes work?

Catalysts speed up chemical
reactions.
Enzymes are Biological Catalysts

Lock and key theory
High temperatures DENATURE
enzymes, this means that their ACTIVE
SITE changes shape so the substrate
will no longer fit into it
Different enzymes work better at
different pH.

A similar
thing
happens
when the
pH is
changed.

As the temperature increases the
rate of digestion increases.
Until a certain temperature
(optimum) when the enzyme
becomes denatured, the enzyme
will no longer work and the rate will
decrease.

The digestive system.
The role of the digestive system is to break large insoluble molecules down into small
soluble molecules.
Several organs work together to digest and absorb food.
Structure

Function

Mouth

Where food enters the alimentary
canal and digestion begins

Salivary glands

Produce saliva containing amylase

Oesophagus

Muscular tube which moves
ingested food to the stomach

Stomach

Muscular organ where digestion
continues

Pancreas

Produces digestive enzymes

Liver

Produces bile

Gall bladder

Stores bile before releasing it into
the duodenum

Small intestine

Where digested food is absorbed
into the blood and lymph

Large intestine

Where water is reabsorbed

Rectum

Where faeces are stored

The products of digestion are used to
build new carbohydrates, lipids and
proteins. Some glucose is used in
respiration.
Large, Insoluble
molecule
Starch
(carbohydrate)

Mouth
Salivary
Glands

Liver

Stomach
Pancreas

Small
Intestine

Large Intestine

Appendix

Rectum

The liver makes BILE, this is stored in the
GALL BLADDER. Bile is alkaline and
neutralises the acid that is added by the
stomach, this makes it better conditions for
the enzymes in the small intestine. The acid
in the stomach is HYDROCHLORIC ACID. Bile
also emulsifies the fat into small droplets to
make it easier for lipase to break down by
increasing the surface area.

The enzyme that
breaks it down

Small, Soluble
molecule produced

AMYLASE
(carbohydrase)

Glucose
(simple sugar)

• Salivary gland
• Pancreas
• Small intestine

Amino acids

• Stomach
• Pancreas
• Small intestine

Fatty acids &
Glycerol

• Pancreas
• Small intestine

Protein
Protease
Fat/Lipid

Oesophagus

Lipase

Organs / Glands where enzyme
is produced and released

The Heart and blood vessels.
The heart is an organ that pumps blood around
the body.
Heart is a double pump, in a double circulatory
system (one to body and one to lungs.

Journey of blood.
•Lungs -oxygen diffuses into blood.
•Blood enters heart by pulmonary
vein.
•Left atrium
•Left ventricle
•Out of the heart via aorta
•To the body by arteries
•Through tissues via capillaries
•Oxygen diffuses into in tissues
from blood.
•Carbon dioxide diffuses into blood
from tissues.
•Blood carried back to heart by
veins.
•Blood enters heart via vena cava.
•Right atrium
•Right ventricle
•Out of the heart via pulmonary
artery to the lungs.
•Carbon dioxide is released and
the blood picks up oxygen again.

The Main Three Blood Vessels
Blood is
a tissue
White Blood
cells
Help defend
the body
against
disease
Red Blood cells
carry oxygen

Arteries need thick walls as
they are under a lot of
pressure!
Platelets help with
clotting (think scabs)

Remember: Red blood cells are biconcave
discs giving them a bigger surface area and
have no nucleus to fit in more
haemoglobin. This lets them carry more
oxygen as oxyhaemoglobin.

Veins have valves to stop
backflow.
Blood plasma
(liquid)
carries dissolved
food, CO2 and urea.
It is yellow !!!!!

Capillaries link arteries and veins.
The have thin walls so oxygen
and glucose can diffuse out to
cells and waste and CO2 can
diffuse back from cells.

When things go wrong.
Artificial Blood: Plasma & Saline, PFCs and Haemoglobin-based products
Advantages: Readily available, doesn’t have to be stored in a fridge, will work with any blood type.
Disadvantages: Expensive! Doesn’t carry oxygen as well as real blood, doesn’t always mix with real
blood, is broken down quickly by the body and can cause side effects.
Problem

solution

Irregular heart rate

The natural resting heart rate is
controlled by a group of cells
located in the right atrium that
act as a pacemaker.
Artificial pacemakers are
electrical devices used to correct
irregularities in the heart rate.

Coronary heart disease
Layers of fatty material build
up inside the coronary
arteries. This narrows them.
This reduces the flow of
blood through the coronary
arteries
Which results in lack of
oxygen for the heart muscle.

Stents are used to keep the
coronary arteries open.

In some people heart valves
may become faulty,
preventing the valve from
opening fully, or the heart
valve might develop a leak.

Faulty heart valves can be
replaced using biological (animal)
or mechanical valves.
•Biological animals valves only
last about 15 years.
•Mechanical valves are made
from plastics and metals but you
will need lifelong medicine to
stop blood clotting problems.

Heart failure

A donor heart, or heart and lungs
can be transplanted. Artificial
hearts are occasionally used to
keep patients alive whilst waiting
for a heart transplant, or to allow
the heart to rest as an aid to
recovery.

Other information

Statins are widely used to reduce
blood cholesterol levels which
slows down the rate of fatty
material deposit.

Artificial hearts.
Advantages: You don’t have to
wait for a donor and there is no
chance of organ rejection.
THEY KEEP YOU ALIVE!!!
Disadvantages: They're big!
Blood clotting problems mean
lifelong drugs, normally mean
staying in hospital and they’re
expensive.

Lungs and gas exchange.
Breathing in (inhalation)

Bronchi

Bronchioles
Ribs – to
protect the
chest
Alveoli (“air
sacs”) – gas
exchange takes
place here

Trachea – has stiff
rings of cartilage to
prevent it
collapsing
Rib muscles –
to raise and
lower the ribs
Lung
Diaphragm
– muscular
sheet

Diaphragm contracts flattens
Intercostal muscles (Muscles
around the ribs) contract –
moving ribs up and out
Volume of lungs increases – air
moves in
Breathing in (exhalation)
Diaphragm relaxes coming up
Intercostal muscles (Muscles
around the ribs) relax – moving
ribs down and in
Volume of lungs decreases –
air moves out

Adaptations for gaseous exchange (in your lungs)
•Large surface area
•Short diffusion pathway
(only one cell between blood and air in lungs)
•Steep concentration gradient.
Remember: a substance will move from where
there's a lot to where there's a little.
This is helped with good blood supply and
Breathing (to take absorbed oxygen away-bring CO2
to lungs / to replace the oxygen as its absorbed and
remove CO2)
Artificial breathing
Positive pressure – pushing the air in.
Benefits: Not invasive (just a mask), can aid the paralysed
for years and can be used during surgery.
Can be used at home!

Negative pressure – a vacuum is created
outside the body moving the chest up and
causing air to be drawn in.
Benefits: Will keep you alive. The Iron Lung
Drawbacks: Very restricting
and out dated. Must stay in
hospital.
(not really used anymore)

Health issues
Health is the state of physical and mental well-being.
There are two types of disease:

They effect both physical and
mental health.

Communicable –
Communicable diseases, also known
as infectious diseases or transmissible
diseases, are illnesses that result from the
infection, presence and growth of a
pathogen (microorganism capable of
causing disease).

Factors affecting health:
•Diet
•Stress
•life situations.

non-communicable
This is an illness not caused directly by a
pathogen, it is not something you ‘catch’ from
others.

Different types of disease may interact.
• Defects in the immune system mean that an individual is more likely to suffer from infectious
diseases.
• Viruses living in cells can be the trigger for cancers.
• Immune reactions initially caused by a pathogen can trigger allergies such as skin rashes and
asthma. • Severe physical ill health can lead to depression and other mental illness.
smoking
Of lung
Risk factors are linked to an increased rate of a
disease
disease.
and
lung
They can be:
cancer.
• a person’s lifestyle
• substances in the person’s body or environment.
Many diseases are caused by the interaction of a
number of factors.
Cancer
What is cancer?
cancer is the result of changes in cells that lead to
uncontrolled growth and division.
Benign tumours:
They are growths of abnormal cells which are contained in
one area, usually within a membrane.
They do not invade other parts of the body.
Malignant tumour:
The cells are cancers.
They invade neighbouring tissues and spread to different
parts of the body in the blood where they form secondary
tumours.
What are the risk?
Scientists have identified lifestyle risk factors for various
types of cancer e. Smoking and lung cancer.
There are also genetic risk factors for some cancers e.g.
Breast cancer.

Poor diet,
smoking and
lack of
exercise

of
cardiovas
cular
disease.

Obesity

Of Type 2
diabetes

Increased
alcohol

.....increas
es the risk
......

Of
abnormal
liver and
brain
function.

smoking and
alcohol in
pregnancy

To
unborn
babies

Carcinogens
including
ionising
radiation

Of
cancers

Plants tissues, organs and
systems.
Cross section of a leaf.

Leaves
Waxy cuticle-keeps
water in
Palisade layer-cells
contain lots of
chloroplasts to capture
light
Stomata on lower
surface to allow gases
in/out
Spongy mesophyll layer
has air spaces to allow
gases to move between
cells

In dry conditions stomata close to prevent water
loss. When there is plenty of water they open to
speed up photosynthesis.

Xylem and phloem
Xylem vessels transport water and mineral
ions around the plant.

Phloem vessels transport dissolved sugars from
leaves to plant.

Meristems are found at the tips of
roots and shoots and in between
the xylem and the phloem tissues.
The cells in the meristem have the
ability to divide over and over
again to produce non-specialised
cells. Some of these cells continue
to divide, allowing the plant to
grow taller and wider throughout
its life.
Other non-specialised cells that
are produced at the meristem can
develop into any type of
specialised plant cell and go on to
form phloem, xylem, leaves and
flowers. The activity of cells in the
meristems therefore contributes
to plant growth and development.

How are they adapted to do
their job?
•Large surface area
•Thin cell wall
•Close to xylem vessels
•Roots are narrow tubes.
Roots take in:
Water by osmosis
Mineral ions by active transport.

Root hair cells

How are xylem vessels adapted to do their job?
•Made from long cells with thick, reinforced walls.
•Very strong walls (ligin)
•Waterproof – this makes the cells die.
•Hallow centred vessel (lumen)
•Water and minerals flow through the tubes.
How are phloem vessels
adapted to do their job?
•They have a companion cell
•Cells are elongated
•They contain a cytoplasm
but no nucleus
•They have thin walls
•The end walls have small
pores in them making them
sieve plates.

Transpiration and translocation
Transpiration.

As water evaporates from the surface
of the leaves, more water is pulled up
through the xylem vessels to take its
place.
This movement through the xylem
vessels from the roots to the leaves is
known as the transpiration stream.
It all begins with evaporation.
The transpiration stream has several
functions. These include:
•transporting mineral ions
•providing water to keep cells turgid in
order to support the plant
•providing water to leaf cells
for photosynthesis
•keeping the leaves cool by evaporation

Translocation.
Phloem transports sucrose and amino acids up and
down the plant.
This is called translocation.
In general, this happens between where these
substances are made (the sources) and where they
are used or stored (the sinks).
This means, for example, that sucrose is
transported:
•from sources in the root to sinks in the leaves in
spring time
•from sources in the leaves to sinks in the root in
the summer
Applied chemicals, such as pesticides, also move
through the plant by translocation.

