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Blood is the circulatory medium Blood cells are first formed in the bone marrow of
The average adult human has about 5 dm’ of blood, long bones such as the femur (thigh bone), although

which contains a number of blood cells suspended they may go on to other parts of the body before
in a watery liquid (plasma). If a sample of blood they become fully developed. The structure and
taken from the body is allowed to stand, and a function of different types of blood cell are shown
chemical added to prevent it clotting, it will in the table below.

separate into layers as shown opposite.

If a drop of blood is placed on a microscope slide Plasma: 55% of volume
and stained with a special dye, these different types
of cell can be seen, as the photograph below shows.

White blood cells
and platelets
Cells: 45% of volume

Red blood cells

®

A 1 em’ drop of blood contains:

3 3

5000 000 000 8 000 000 250 000 000
(5 thousand million!)  white blood platelets
red blood cells cells

The red blood cells sink to the bottom, and the white blood cells
Red blood cells are pink, white blood cells have purple-stained nuclei, and platelets settle on top of the red blood cells, rather like a layer

of several different shapes (platelets are not visible) of dust. The plasma forms a clear, straw-coloured layer at the top.
Fhﬂ type Appearance Function How the structure is suited to the function
Red blood cells = Transport oxygen from lungs ~ ® Contain haemoglobin, an iron-containing pigment
(erythrocytes) to all respiring tissues. which picks up oxygen at the lungs and lets go of
Prepare carbon dioxide for it at the tissues.

transport from all respiring ~ ® Have no nucleus, leaving more space for haemoglobin.

“ tissues to lungs. = Cells are small and flexible, so can squeeze through
narrow capillaries.

White blood cells P = Remove any microorganisms ® lIrregular shaped nucleus allows cell to squeeze
(phagocytes) € that invade the body and through gaps in walls of capillaries.
\\\ e might cause infection. The = Enzymes in cytoplasm digest microorganisms
\ phagocyte engulfs the once engulfed.

microorganism (see page 98). ® Sensitive cell surface membrane can

detect microorganisms.

White blood cells = Produce antibodies - = |arge nucleus contains many copies of genes
(lymphocytes) proteins that help in the for the control of antibody protein production.
defence against disease
(see page 292).
Platelets = Cell fragments involved = Can release blood-clotting enzymes (see page 98).

in blood clotting.
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2 33 The circulatory system

.ﬁ- Objectives

109

Organisation and maintenance of organisms

¥ To understand that the blood is directed around
the body in a set of vessels
 To know the structure and function of arteries
and veins
¥ To understand why humans have a double
circulatory system
 To know the names of the main arteries and veins
in the human body %

Blood vessels — arteries and veins

Blood flows around the body in a system of tube-
like blood vessels, arranged in such a way that they
all eventually lead back to the heart. The blood
flows away from the heart in vessels called arteries,
and it flows back towards the heart in vessels called
veins. Joining the arteries and veins are the
capillaries, and we shall look at these on page 104.

-

In humans (and in many other animals), the main
artery is called the aorta and the main vein is called
the vena cava. The structure and functions of
arteries and veins are shown in the table below.

The human double circulation

The human circulation is outlined at the top of the
page opposite. The arrangement is called a double
circulation because the blood passes through the
heart twice for each complete circuit of the body.
The blood flows to the lungs under high pressure
(so a large volume of blood flows past the lung
surfaces in a short time). Then, having picked up
oxygen at the lungs, the blood receives another
‘hoost’ of pressure from the heart to drive it out
to the tissues, where the oxygen is needed.

Adaptations of structure to function

= Carries blood away from the heart to the tissues.

= Blood is at high pressure.

s = Blood is rich in oxygen, low in carbon dioxide

 (except in the pulmonary artery).

k‘ = Elastic walls expand and relax as blood is forced out of

31 the heart. This causes the pulse that you can feel if you

press an artery against a bone, for example in the wrist.

i = Thick walls withstand the high pressure of blood. Rings
of muscle can narrow or widen the artery and control the
blood flow in it according to the body's needs.

Type of Transverse section Longitudinal section
vessel (‘cut across’) (‘cut along’)
Artery Thicker
outer wall
s Narrow

Thick layer central

of muscle tube Smooth lining so

and elastic (lumen) no obstruction to

fibres flow of blood
Vein

outer wall

Thin layer
of muscle
Wide central  and elastic
tube (lumen)  fibres

Thin Flap of watch
pocket valve

= Carries blood from the tissues to the heart.

= Blood is at low pressure.

= Blood is low in oxygen, high in carbon dioxide
(except in the pulmonary vein).

= Valves prevent the backflow of blood. Blood is at low
pressure, but nearby muscles squeeze the veins and help
push blood back towards the heart.

® Large diameter and thin walls reduce resistance to the
flow of blood.

The structure and functions of arteries and veins.




