
4.2 Organisation: 4.2.1 Principles of Organisation
Cells: the basic building blocks of all living organisms.
Tissue: a group of cells with a similar structure and
function. Organ: a group of different types of tissues
performing a specific function. Organ system: Organs
working together to do a particular job. Organism: Organ
systems working together to form a living thing.
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More on enzymes:

4.2.2.2 The heart and blood vessels

Pacemaker Cells: Natural resting heart
rate is controlled by this group of cells
located in the right atrium.

Blood Vessels:

Arteries: Thick, elastic walls to carry
blood under high pressure.

Veins: Contain valves to prevent back-
flow of blood. Only need thin walls as
they carry blood under low pressure.

Capillaries: Only 1 cell thick, to allow for
faster rate of diffusion & gas exchange.

4.2.2.3 Blood - A tissue consisting of:
Plasma – Liquid part, mostly made of water,
but has substance such as Glucose & CO2

dissolved in it & the following parts
suspended in it.

RBCs – Disc-shaped & dimpled (no nucleus)
so they have a large surface to carry more
O2. Contain haemoglobin which binds the O2.

WBCs – Fight infections. Can change shape
to engulf pathogens. Contain enzymes &
make antibodies to destroy pathogens.

Platelets – Fragments of cells that clot
blood at a wound, reducing blood loss.

4.2.2.1 The human digestive system
An organ system in which several organs work 
together to digest and absorb food.

Digestive Enzymes: Biological catalysts that speed 
up the conversion of food into small soluble 
molecules that can be absorbed into the 
bloodstream. Enzymes are specific.

Optimal conditions: Certain conditions in which an
enzyme works best. If the pH or temperature are
not optimal, the enzyme’s active site can become
misshapen, causing the enzyme to lose its specificity.
We call this “denaturation” & say the enzyme has
been “denatured”.

4.2.2.4 Coronary heart disease
A non-communicable disease where layers of 
fatty material build up inside the coronary 
arteries, narrowing them. This reduces the 
flow of blood through them, resulting in a 
lack of O2 for the heart muscle. 
 Stents: used to keep coronary arteries

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

 Heart valves may be faulty & prevent the
valve from opening fully, or the heart
valve might develop a leak. Faulty heart
valves can be replaced using biological or
mechanical valves. If a heart failure, a
donor heart can be transplanted.

Bile: 
• Made in the liver
• Stored in the gall 

bladder. 
• Alkaline to 

neutralise HCl acid 
from stomach. 

• Emulsifies fat to 
form small droplets,
increasing the 
surface area & rate 
of fat breakdown.

Human heart: An organ that 
pumps blood around the body 
in a double circulatory 
system. Right ventricle 
pumps blood to lungs. Left 
ventricle pumps blood around 
body. Make sure you can 
identify & label the aorta, 
vena cava, pulmonary artery, 
pulmonary vein & coronary 
arteries. 

Human lungs: The lungs are adapted for
gas exchange. At the alveoli, O2 diffuses
out of your inhaled air & diffuses into
your blood. Meanwhile, CO2 diffuses out
of your blood & into your alveoli to be
exhaled by the lungs.



4.2.2.5 Health issues
Health: The state of physical & mental wellbeing.
Diseases, both communicable and non-
communicable, are major causes of ill health.
Other factors including diet, stress and life
situations may have a profound effect on both
physical and mental health.

Different types of disease may interact:
• If person has disease of their immune system

they will be left more open to infection by a
pathogen causing infectious diseases.

• Viruses living in cells can be the trigger for
cancers and immune reactions caused by a
pathogen can trigger allergies, such as skin
rashes & asthma.

• Severe physical ill health can lead to
depression and other mental illness.
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4.2.2.6 The effect of lifestyle on some non-
communicable diseases (NCDs)

Human & financial cost of NCDs:

• Lower quality of life or a shorter lifespan = a
human cost.

• Researching and treating disease = a financial
cost to wider society.

• Moving home or adapting your home because
of your disease = financial cost to an
individual.

They can be:

• Aspects of a person’s lifestyle, e.g. diet,
exercise

• Substances in the person’s body or
environment, e.g. air pollution.

4.2.2.7 Cancer
Cancer: The result of changes in cells that
lead to uncontrolled growth and division.
Benign tumours are growths of abnormal
cells, contained in one area within a
membrane. Don’t invade other parts of body.

Lifestyle risk factors: Smoking, obesity, viral
infection, UV exposure
Genetic risk factors: Faulty genes that lead
to cancer can be inherited, making a person
more likely to get cancer.
Cancer survival: Now more likely because
treatments have improved, diagnoses are
made earlier, more people are screened
(tested) and we know more about the risk
factors for cancer.

4.2.3.1 Plant tissues
The leaf is a plant organ consisting of the
following tissues:
Upper epidermis: transparent to allow light
through to the palisade layer.
Palisade mesophyll: Layer of rectangular-
shaped cells, near the upper-side of the leaf,
containing lots of chloroplasts.
Spongy mesophyll: This layer contains air
spaces which increase the rate of diffusion
of gases.
Xylem & phloem: Bring water & nutrients to
the leaf & take away the glucose the leaf
makes by photosynthesis. They also support
the leaf.
Meristem tissue: Found at the growing tips
of shoots and roots.

4.2.3.2 Plant organ system
Roots, stem & leaves form a plant organ
system for the transport of substances
around the plant.

Stomata: Tiny pores on the underside of the
leaf.

Guard cells: Guard cells surround stomata
and control their opening and closing.

Transpiration: Loss of water from the plant
by diffusion at the leaves. High temps, low
humidity & high light intensity will increase
the rate of transpiration.

Xylem tissue: Transports water and mineral
ions from roots to stems & leaves.

Phloem tissue: Transports dissolved sugars
from leaves to rest of plant. Movement of
food molecules through phloem tissue is
called translocation.

Root hair cells: Adapted for the efficient
uptake of water by osmosis, and mineral ions
by active transport, as they have a large
surface area

4.2.2.6 (continued).

Not all risk factors can directly cause
disease, but the following have been proven:

• Obesity - risk factor for Type 2 diabetes.

• Effects of diet, smoking & exercise on
cardiovascular disease.

Risk  factors: Things that are 
linked to an increased chance of 
getting a certain disease. 
Doesn’t mean that someone will 
definitely get the disease.

• Effect of alcohol on
liver & brain function.

• Effect of smoking on
lung disease & lung cancer.

• Effects of smoking & alcohol on 
unborn babies.

• Carcinogens, including ionising 
radiation, as risk factors in cancer.

Malignant tumour cells
are cancers. They 
invade neighbouring 
tissues and spread 
to different parts 
of the body in the 
blood where they form
secondary tumours.
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4.3 Infection & Response:

4.3.1.1 Communicable (infectious) disease: 

 Pathogens: Microorganisms that caused
infectious disease. May be viruses,
bacteria, fungi or protists. Can spread
by direct contact, by water, by air, or
by exchange of bodily fluids.

 Bacteria produce toxins (poisons) that
damage tissues & make us feel ill.

 Viruses reproduce inside of cells,
causing damage.
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4.3.1.2 – 4.3.1.5 Communicable diseases

Measles (Virus) = Fever & red rash.

 Spread by inhaling droplets from
sneezes and coughs.

Gonorrhoea (Bacterium) = Thick 
yellow/green discharge from the 
vagina or penis. Pain when urinating. 

 Spread by sexual contact.

Rose black spot (Fungus) = Purple or 
black spots appear on leaves. Leaves 
then turn yellow and fall off, thus 
reducing photosynthesis.

 Spread by water or wind.

Malaria (Protist) = Fever, can be fatal.

 Spread by a vector, which in this 
case is the Mosquito.

4.3.1.6 Human defence systems

The skin acts as a physical barrier
to infection. The stomach
contains HCl acid, which acts as a
chemical barrier, by killing any
ingested pathogens.

The immune system is the white
blood cells that destroy pathogens
in the following ways:
Phagocytosis, Antibody production
& Antitoxin production.

4.3.1.7 Vaccination

Vaccination involves introducing
small quantities of dead or
inactive forms of a pathogen into
the body to stimulate the white
blood cells to produce antibodies.

4.3.1.8 Antibiotics & painkillers

 Antibiotics, such as penicillin, help to
cure bacterial disease by killing
infective bacteria inside the body.
They don’t kill viral pathogens.

 Painkillers and other medicines are
used to treat the symptoms of
disease but do not kill pathogens.

4.3.1.9 Drug discovery & development

New drugs are extensively tested for
toxicity, efficacy and dose.

Preclinical tests are done on cells,
tissues and live animals.

Clinical trials test the drugs on
healthy volunteers and patients.

5.3.2.1 Moles (HT only)

The mass of one mole (1 mol) of a
substance (in grams) is equal to
the substance’s relative formula
mass.

The number of atoms, molecules or
ions in a mole of a given substance
is the “Avogadro constant”. The
Avogadro constant is 6.02 x 1023

per mole.

One mole of a substance contains
the same number of the stated
particles, atoms, molecules or ions
as one mole of any other
substance.

5.3 Quantitative Chemistry
5.3.1.1 Conservation of mass and balanced
chemical equations
The law of conservation of mass states
that no atoms are lost or made during a
chemical reaction so the mass of the
products equals the mass of the
reactants.

E.g.: 12g of C reacts with 32g of O2. The 
mass of CO2 produced must equal 44g.

5.3.1.2 Relative formula mass
 Relative Atomic Mass (Ar) is the

mass of one atom, e.g. Ar of carbon
= 12 (shown in the periodic table).

 Relative Molecular Mass (Mr) is
the sum of the relative atomic
masses of all the atoms in a
molecule, e.g. CO2 = 12+16+16 = 44.
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5.3.2.2 Amounts of substances in
equations (HT only)

Mg + 2HCl  MgCl2 + H2

...shows that 1 mol of Mg reacts with
2 mol of HCl to produce 1 mol of
MgCl2 and 1 mol of H2.

5.3.2.5 Concentrtn of solutions

Concentration of a solution can be
measured in mass per volume (grams per
dm3, g/dm3). 1dm3 = 1000cm3 = 1000ml.

Concentration =   mass (g)        

(g/dm3)      volume (dm3)
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