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The Human Body

Introduction

This section will deal with the human boayncentrating on the skeleton, muscles and main

organs. It will look at how these work together to help our bodies to move.

The skeleton, bones and joints

Skel etons are far from scary, theydére actual
skeletongrotect, shape, support and move our bodies, as well as producing red blood cells in

the bone marrow. Your vertebral column or spine is divided into five sections and influences
movement during sport. Joints are also important, giving you the freedoex tar flotate

parts of your body. However this gets harder with age, as your bones lose their strength and
density.

Functions of the skeleton

The skeleton has over 200 bones. For the exam you need to be able to identify the main bones
in the body.

You alsoneed to understand the five functions of the skeleton. These are:

1. Protection - the cranium and ribs protect the brain and vital organs in the chest.

2. Shape- gives shape to the body and makes you tall or short.

3. Support - holds your vital organs in place when playing sport. The vertebral column
holds the body upright.

4. Movement- muscle are attached to bones, which are jointed. When the muscles
contract the bones move.

5. Blood production - red blood cells (to carry oxygeahd white blood cells (to protect
against infection) are produced in the bone marrow of some bones.
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Fig. 1.1 Labelled Skeleton

The vertebral column can be divided into five sections. Each has a role in sport:

he vertebral column in sport]
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Fig 1.2 Vertebral column
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support the head and neck

top vertebra (atlas) allows head to nod
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Thoracic

1 ribs are attached to the thoracic vertebrae, making a protective cage
1 allow some movement, bending forward, backwand side to side

Lumbar
1 largest vertebrae
T large range of movement allows much flexibility; bending forward, backward and
side to side
T prone to injury

Sacrum

1 bones of sacral vertebrae are fused together
T make a strong base and transmit force from legspernpody

Coccyx
1 fused vertebrae, no special use
Discs

1 cartilage discs between vertebrae act as shock absorbers

Joints and their function

A joint is where two or more bones meet. The hip is a typical synovial joint. All synovial
joints have the same compents:

Hyaline cartilage Fibrous joint capsule
reduces friction, acts as a shock absorber

Ligament
joins bone to bone

Muscle
Tendon

joins muscle to bone
enabling movement

Synovial membrane  Synovial fluid
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Fig 1.3 Joints
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Synovial joints

Cartilage reduces friction. Acts as a shock absorber.
Synovial fluid lubricates the joint.

Synovial membraneproduces synovial fluid.

Tendon joins muscle to bone enabling movement.
Ligament joins bone to bone, stabilising the joint.

=A =4 -4 -4 4

In sport you move your limbs in different directions ugiigt actions. Use the following
terms to describe the movements:

Movement Description
AbductionMovement away from the milihe of the bod
AdductionMovement towards the milihe of the body
Extension Straightening limbs at a joint

Flexion Bending the limbs at a joint.

Rotation A circular movement around a fixed point

Thethree most important types of synovial jointin sport are:

Type of joint Example(s) in the body Types of movement possible
Hinge Elbow, knee Flexion, extension

Ball and Shoulder, hip FIeX|.on, extension, abduction, adduction
Socket rotation

Pivot rl?g(t:v&/een the atlas and axis in ﬂRotation

Fused joint (skull) Ball and socket joint (hip) Hinge joint (knee)

Fig 1.4 Types of Joints
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Bonegrowth

The bones of embryos are made largelgastilage. They are soft. The process of
ossificationusescalcium to create bone as the child grows and matures. Bones gradually
become hard and strong. With age bones lose their density and strengtrselérerthis is
calledosteoporosis Eating foods containing calcium and exercising regularly helps bones to
develop and stay stronger for longer.

Figl.5Bone growth
There arel types of bone

Type of

bone Example Function in sport
Femuir,
Long hUMErUs Movement- to generate strength and speed
Short Carpals, tarsalShock absorptionspreading load
. . Protection of vital organs, attachment of muscles to help
Flat (Plate) Ribs, cranium movement
Irregular ~ Vertebrae, faciProvide shape, protection
Articular cartilage Periosteum

Cancellous bone Marrow cavity Compact bone

Epiphyseal plate

Epiphysis Diaphysis Epiphysis
Head Shaft

Figl.6 The composition of a long bone
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1 Hyaline cartilage - covers the ends of the bones, stops them rubbing together and
absorbs shock.

1 Epiphysis-t he éheadd of the bone.

1 Cancellous bone spongy bone that stores the red bone marrow; where blood cells
are made.

1 Epiphyseal platei the area where bones grow in length.

1 Diaphysis- the shatft.

1 Compact bonei hard, dense bone. It gives strength to the hollow part of the bone.

1 Periosteumi a protective layer where there is no hyaline cartilage. Ligaments and

tendons attach to the periosteum.
T Medullary cavity/marrow cavity - contains the yellow bone marrow; where white
blood cells are made.

Muscles and movement

The heart is made of a unig muscle type known as cardiac and it never tires. But the body

also has many other paired muscles, some voluntary that are attached to the skeleton and help
the body move, some involuntary that work the internal organs and cannot be controlled.
Muscles ad posture also go hand in hand, where regular exercise tones muscle and improves
your posture to reduce strain on other parts of the body.

Muscle types

Fig 1.7 Sprinters have more fast twitch fibres
Cardiac muscle is unique to the heart. It never tires.

The body'snvoluntary muscles work our internal organs. They are outside our control.
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Voluntary muscles make the body move. They are attached to the skeleton and can be
controlled.

Voluntary muscles haviast twitch andslow twitch fibres. Fast twitch fibres contract

quickly, but do not use oxygen well and tire quickly. Slow twitch fibres contract slowly, but
use oxygen well and keep going for a long time. Top sprinters have more ‘fast twitch’ fibres.
Endurance athletes tend to hawere 'slow twitch' fibres.

Voluntary muscles

Name of muscle Function Example in sport
Triceps Extend the arm at the elbow Pressup, throwing a javelin
Biceps Flex the arm at the elbow Pull-up, drawing a bow in archery
Deltoids Move the arm in altlirections at the shoulder Bowling a cricket ball
Pectorals Adduct the arm at the shoulder Forehand drive in tennis
Trapezius Hold the shoulders in place, move head back and Holdina head up in ruaby scrum
P sideways 9 P 9oy
Gluteals Adduct and extend leg at théps E;llllmg back leg before kicking a
Quadriceps Extend the leg at the knee Kicking a ball jumping upwards
Hamstrings Flex the leg at the knee Bending knee before kicking a bal
Gastrocnemius Pointing the toes, help to flex the knee Running
IaZ\ESSiS|mus Adduct and extend the arm at the shoulder Butterfly stroke in swimming

Pulling the body down when

Abdominals Flex the trunk across the stomach .
hurdling




Oatlands College Theory Book

The key voluntary muscles used in sport are shown in the illustration.

Fig 1.8Drawing a bow uses the biceps.

Origin and insertion of musclesThe origin is the end of a muscle which is attached to a
fixed bone. The insertion is the end of the muscle that is attached to the bone which moves.

These diagrams show the major miasg/ou need to know. It is important to know where
they are situated on your body and the muscles names.

Voluntary muscles

Deltoid

Biceps Triceps

Latissimus

Abdominals agorsi

Quadriceps Gluteals Hamstrings

Gastrocnemius
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Fig 1.9 Voluntary Muscles
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Muscles and movement

Fig 1.10In a tug of war muscles contract isometrically

Muscles contract when they work.dfmuscle contracts to create movement, it is called an
isotonic contraction.

An isotonic contraction can lm®ncentric, which is where the muscle shortens as the fibres
contract oreccentric, where the fibres contract as the muscle lengthens.

When a muscleontracts with no resulting movement, it isismmetric contraction.

Muscle pairs

Antagonistic pairs of muscles create movement when oneptimee mover) contracts and
the other (thentagonisf) relaxes. Examples of antagonistic pairs working are:

1 thequadriceps and hamstrings in the leg
T the biceps and triceps in the arm

Contracted
triceps muscle

Relaxed
biceps muscle

Figl.11 Antagonistic Pair
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Contracted
biceps muscle

Relaxed
triceps muscle

Figl.12 Antagonistic Pair

Muscle tone and posture

Muscle tonecan be seen when muscles are in a state of slight tension and they are ready for
action. Reglar training tones muscles and helps to create good posture. In addition, muscles
will hypertrophy (increase in size) and develop better endurance.

Muscle tone developed by regular exercise makes daily tasks such as shopping and gardening

easier. It alstelps to prevent injury as good posture reduces the strain on muscles, tendons
and ligaments.

Fig 1.13Good posturés important to tennis players.

Goodposture helps with sporting performance as special positions are often crucial to
success, ethe position throughout the golf swing.

People with good posture also feel better about themselves. An upright body position is often

a sign of self confidence. People who are less confident will sometimes show this in their
body language, for example bylopting a slouched posture.
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