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Sucked in and blown out

Breathe in deeply. ..... Now

breathe out. You have just intro-
I duced some extra oxygen into
your body and removed some
unwanted carbon dioxide. You
do this about 15-20 times per
minute without thinking. The
muscle movements required for
breathing are automatic and
controlled by the respiratory
centre in the brain.

When you breathe in you take
in the mixture of gases called air.
Oxygen and carbon dioxide are
gases found in the air around
| you. Oxygen makes up only
| about 21 per cent of the air while
carbon dioxide makes up about
0.04 per cent. Your body uses
some of the oxygen you take in.
The table shows that the air that
! you breathe out contains less

oxygen and more carbon dioxide
than the air you breathe in. The
percentages in the table are
approximate and vary a little
with weather conditions and
height above sea level.

All animals and plants need
energy to grow. Animals also
need energy both to move and to
keep their body systems working.
Energy is obtained from food.
However, oxygen is also needed
to break down the food so that
the energy in it can be used by
the body. The process of using
oxygen to release the energy
from food is called respiration,
and it takes place in every single
cell of living things. Respiration is

What goes in and what comes out

an example. of a chemical
reaction. As -in all chemical
reactions, new substances are
produced. In the case of respit-
ation, the new substances are
carbon dioxide and water. The
carbon dioxide produced by
respiration is not needed by your
body. It is a waste product and is
released with the air that you
breathe out.

The human respiratory system

The water vapour that you
breathe out carries heat away
from your body and helps you
to control your body tempera-
ture. You lose about 500 mL of
water each day by breathing out
water vapour.

The air that you breathe enters
your body through your nose
and mouth. Unless your nose is
clogged up by a cold, it is the
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Gas Oxygen (%) Carbon dioxide (%) | Water vapour (%) Nitrogen (%)
il air breathed in 21 0.04 1 78
air breathed out 15 4 5 76

most important airway. The hairs
and sticky mucus in your nose
trap dust and dirt and other
harmful material like disease-
causing bacteria. Breathing in
through your mouth gets the air
in faster but without being fil-
tered by the nose. When you
play sport, your body uses
oxygen more quickly and it is
often necessary to breathe in
through your mouth, bypassing
the filter system in your nose.

Going down?

After entering your body, the air moves into a narrow tube called
the trachea, which is more commonly known as the windpipe. At
the top of this tube is a flap of tissue called the epiglottis. The job
of this tissue is to stop food from going down into your lungs. If
food does manage to pass it and ‘go down the wrong way’ a cough
soon brings it back up again.

The trachea divides into two narrower tubes called the bronchi.
Each of these tubes leads to a lung. Inside the lung, each tube
divides into many smaller tubes called bronchioles. The bronchi-

oles branch out, getting smaller and smaller until they end at
thousands of tiny air sacs called alveoli.




[image: image2.jpg]



[image: image3.jpg]Fundamentals of Science Book 2 Respiration and Temperature Control

Cells need oxygen to get energy from food. Vertebrates breathe in Because the walls of the alveoli are so thin, they
oxygen from air or water. This oxygen is absorbed into the blood in the are easily damaged. Irritants such as cigarette smoke,
lungs or gills and carried by it to the body cells. Inside the cells respira- dust, vehicle exhaust or airborne industrial waste
tion occurs. This releases energy, and carbon dioxide and water are products can cause illness and lung disease. The
the new compounds formed. disease caused by breathing in asbestos dust is called

The carbon dioxide produced in the cells is a waste substance. As the asbestosis. A patient with this disease becomes
carbon dioxide is harmful to the body cells, it must be removed. This is very short of breath and can develop a type of lung
done by the blood absorbing the carbon dioxide and carrying it back to cancer called mesothelioma. Smoking is one of
the lungs or gills. Air breathed out from the lungs contains more carbon the main causes' of lung cancer and bronchitis.

dioxide than the air breathed into the lungs.

Figure 3.3 Gas exchange in an alveolus takes
place between the thin, moist membrane of the
alveolus and the capillary wall.

The human breathing system

Air, which contains oxygen, enters the lungs through the nostrils to the
nasal cavity. Here the incoming air is warmed, moistened and filtered.
Tiny mucus-covered hairs, called cilia, catch most of the bacteria, dust
and other particles in the air. When the nasal passages are blocked or
when air is breathed in through the mouth, the air is not filtered as
much, so more particles and bacteria can enter the lungs. There are also
cilia in the trachea, bronchi and bronchioles. However, most of the
filtering occurs in the nasal cavity.

The windpipe or trachea has many round rings of cartilage to
prevent the trachea collapsing when breathing in.

The trachea branches into two main bronchi.
One bronchus goes to the left lung and the other to
the right lung. The bronchi divide into smaller and
smaller bronchi, the smallest of which are called
bronchioles. The smallest bronchioles are only half
a millimetre across and each one ends in a bunch of
tiny air sacs called alveoli. There are about 300
million alveoli in the lungs of a healthy adult.

The exchange of gases in the lungs occurs in the
alveoli. The millions of alveoli make the overall
surface area of the lungs very large. In fact the area of
Leftlung  the lungs is seventy square metres, which is about
forty times the total skin area of the body. This large
area means that the maximum amount of oxygen can
pass into the blood and the maximum amount of
carbon dioxide can be extracted from the blood.
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Diaphragm The alveoli are covered with millions of tiny
muscle blood vessels called capillaries as shown in Figure
1e human breathing system, with 3.3. Oxygen travels in the blood to each cell in the

cut away to show its structure. body where it is used for respiration.
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