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The Heart and Blood Vessels

The Heart as a Double Pump

The heart is a large muscular organ which pumps blood carrying oxygen
or waste products around the body. The lungs are the site of gas exchange
where oxygen from the air is exchanged for waste carbon dioxide in the
blood. Oxygen is used in the respiration reaction to release energy for the
cells and carbon dioxide is made as a waste product during the reaction.

glucose + oxygen —p= carbon dioxide + water + [energy]
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The thres types of blood vessals, shown abowve, are each adapted to carry
out their specific function.

Capillaries are narrow vessels which form networks to closely supply cells
and organs between the veins and arteries. The walls of the capillaries are
only one cell thick, which provides a short diffusion pathway to increase
the rate at which substances are transferrad.

The table below compares the structure and function of arteries and veins:

Vein

direction of blood flowr | away from the heart | towards the heart
oxygenated or oxygenated (except deoxygenated
deoxygenated blood? the pulmonary {except the

artery) pulmonary vein)
pressure high low (negative)
wall structure thick, elastic, thin, less

muscular, connective | muscular, less

tissue for strength connective tissue
lumen (channel inside | narrow wide (with valves)
the vessal)

The heart works as a double pump for two circulatory
systems; the pulmonary circulation and the systemic
circulation.

The pulmenary circulation serves the
lungs and bring deoxygenated blood to
exchange waste carbon dioxide gas for
oxygen at the alveoli.

The systemic circulation sarves the rest of the body
and transports oxygen and nutrients from digestion

to the cells of the body, whilst carrying carbon

dioxide and other waste away from the cells.

The systemic circulation flows through the whole
body. This means the blood is flowing at a much higher pressure than in the
pulmonary circuit.

The Heart as Pacemaker

The rate of the
and automarically, controlled within

heart beating is wvery carefully

the

heart
itsalf

Located in the muscular walls of
the heart are small groups of
cells which act as pacemakers.
They produce electrical impulses
which stimulate the surrounding
muscle to contract, squeezing the
chambers of the heart and pumping
the blood.

The sino-atrial node (SAN) is located near the
right atrium and it stimulates the atria to contract.

The atrio-ventricular node (AVN) is located in between the ventricles and
stimulates them to contract.
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Drugs — illegal drugs (e.g. ecstasy and cannabis) can lead to increased heart rate
and blood pressure, increasing the risk of heart disease.

Alcohol - regularly excesding unit guidelines for alcohol can lead to increased
blood pressure and risk of heart disease.

Coronary Heart Disease

Coronary heart disease is a diri lting from blockages in the
coronary arteries. These are the main arteries which supply blood to the

heart itself and they can becoma blocked by build-up of fatty depasits.

In the UK and around the world, coronary heart disease is a major cause

of many deaths.

Blood.

The main symptoms can include chest pain, heart attack or heart failure.
vet, not all people suffer the same symptoms, if any at all.
Lifestyle factors can increase the risk of a person di

Blood is composed of red blood cells
(erythrocytes), white blood cells and platetets, all

within a plasma (a tissus).

loping coronary
heart disease.

Diet - a high-fat diet (containing lots of saturated fat) can lead to higher
cholesterol levels and this cholesterol forms the fatty deposits which
damage and block the arteries.
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smoke, including nicotine and carbon
monoxide, increasa the risk of heart disease. Carbon monoxide reduces
the amount of oxygen which can be transported by the red blood calls
and nicotine causes an increased heart rate. The lack of oxygen to the
heart and increased pressure can lead to heart attacks.

Stress - prolonged exposure to stress or stressful situations (such as high
prassure jobs) can lead to high blood pressure and an increased risk of
heart disease.

The plasma transperts the different blood calls
around the body as well as carbon dioxids,
nutrients; wrea and hormones. It also distributes
the heat throughout the body.

Red blood cells transport oxygen attached to the
haem group in their structure. It has a biconcave shape to increase surface area
and does not contain a nucleus so it can bind with more oxygen molecules.

White blood cells form part of the immune system and ingest pathogens
and produce antibodies. Platelets are important blood clotting factors.

at the lungs

hasmoglobin + oxygen == oxyhaemoglobin
at the cells
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The right atrium receives deoxygenated blood via the vena
cava It is then pumped down through the wvalves
into the right ventricle. From here, it is forced up
through the pulmonary artery towards the lungs
where it exchangss carbon dioxide for oxygen
The oxygenated blood then enters the left atrium via the
pulmonary vein and down into the left ventricle. The
muscular wall of the left ventricle is much thicker so it can
pump the blood more forcefully out of the heart and around
the entire body, via the aorta.

The blood only flows in one direction. This is because there
are valves in the heart which close under pressure and
prevent the backward flow of blood.

Rate Calculations for Blood Flow

The number of beats the heart performs each minute is called the
pulse (or heart rate).

It is easily measured by counting the number of beats in a given tims,
a.g. 155, and finding the total beats per minute.

Typically, a lower resting pulse rate indicates a greater level of
physical fitness. During exercise, and for some tima after, the pulse
rate increases while the heart is working to provide more oxygen to
the muscles.

Cardiac output is a measure of the volume of blood pumped by the
heart each minute. Stroke volume is 2 measure of the volume of
blood pumped from the heart sach contraction (heart beat).

Cardiac output (em?/min) = heart rate (bpm) * stroke volume (cm?/beat)

Having one type of illness can often make a person more susceptible w0
another type of illness:

= immune di — i risk of i disease

- viral infection of cells —- increased risk of cancer
- Immune reactions — e can trigger allergies

- very poor physical health — increased risk of depression or other mental
illness

Health is the state of being free from illness or disease. It
refers to physical and mental wellbsing.

Disease and lifestyle factors, such as diet, stress, smoking,

alcohol consumption and the use of illegal drugs, can all

impact the health of 2 person.

Some conditions are associated with cartain lifestyle choices:

- Liver conditions are associated with poor diet and prolonged
excessive alcohol consumption.

= Lung cancer is associated with smoking.

- Memory loss, poor physical health and hygiens are
associated with the use of illegal or recreational drugs

= Obesity and diabetes are associated with poor dist.

- Anxiety and depression are associated with stress and

alcohol
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Cancer

Cancer is the result of uncontrolled cell growth and division

The uncontrolled growth of cells is called a tumour.

mortmen | ]
+ Usually grows slowly. « cancerous
+ Usually grows within « Usually grows rapidly.

a membrane and can + Can spread around

be easily removed. the body, via the

bloodstream.
- Doas not normally grow back.
- Cells can break away and

« Does not spread around the body. cause secondary tumours
- (Can cause damage to organs tngmwinotherar_ea.sof

and be life-threatening, the body (metastasis).

There can often be correlations between some factors

and types of illness or specific diseases. 5000 7
For example, in the graph shown to the right, thersis a 1
positive correlation betwesn the number of cigarertes 4000
smoked and the number of lung cancer deaths.

However, there are other factors which can contribute —

to the development of lung cancer a.g. working with
asbestos, genetic predisposition.

This means that although the evidence in the graph
gives a strong indication that smoking is a cause of
lung cancer, it cannot be stated that ‘smoking will
cause lung cancer'. Mot every person who smokes
will develop lung cancer and not every person who
develops lung cancer will be a smaoker. E
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Therefore, it can be stated that smoking increases the
risk of lung cancer. 1900
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