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[2%» INTRODUCTION

The cells of an organism have a living material, protoplasm,which is
sensitive, due to its sensitive nature it possess special property called
irritability. It means it irritates when there is a change in its environment.
Due to this irritability the living organism take some action to reduce its
irritation these actions called movement. The change in envi nt
takes place due to some factors these factors are called stimuh& uli:
p). so we can say that movement is a response shown by livi ‘:4 prganisms
toward stimuli. All living organism have property of loco @ due to
nutrients, shelter and reproduction mainly plants :@ sessile while
animals are usually motile therefore they respo audli in different
ways. Plant responds to stimuli by adjusting t of growth and
osmotic condition. While respond to these stimuliyby changing their
position either towards or away from stimuli.

The movement can also occur at cel evel, like cyclosis in cell or
the movement of chromosomes towards th espective poles during cell

division etc.
On the basis of stimuli there ypes of movement

Types of move ton the basis of responses.




Difference between movement and locomotion

It is a misconception that locomotion and move
same phenomena. Movement is a broad term ;
response to stimuli in any way whereas locomotio
of movement where organism change its place te
towards stimuli or away from stimuli. If an organism'show response
towards stimuli but does not change its pla$ay be any type of
movement but not locomotion.
|2¥) SKELETON AND ITS TYPES O

For locomotion animal body wa port to change its place
in a balanced and well-coordin ner. For support animal

have skeletal system. Skeleton K‘n ame work which gives shape

to any structure. The skeleton per s three main functions
e Provide shape toorga
e Provide support té o uring movement

e Provide protectionyto soft, vital organs.

Types of skeleton
There are threeanain types of skeletons.




Help in extension ¢ Nonliving

or withdrawl of
body or its organs.

In jelly fish, help in
propulsion by
water.

In earthworm, ,

coelomic fluid
work a s

hydrostatic
skeleton.

Human Skeleton

nature,in

arthropods made °
up of chitin, in
Mollusca made up
of CaCo..

In high animals
made up of
proteins.

in e

Living in nature
made up of cells.
Two types of

endoskeleton
cartilage m

of chon

bones up of
osteoc@

The skeletal system ofshuman is basically made up of two types of

skeletons

(i Cartilage
(ii) Bones

Both ate figid, cellular structure and type of endoskeleton.

made up of cells called o
ondrocytes embedded in a
matrix of protein called
collagen.
It is much softer than bones as o
well as flexible.

Bones

Type of skeleton which is harder

It is made up of cell called
osteocytes embedded in a
matrix of protein called
collagen.

It is harder due to the

deposition of calcium
phosphate, process is called
calcification.
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4.2.1 Skeleton Provide Support and Movement

Skeleton provides support to the
body, especially limbs. i.e. Hind Limbs
and pelvic girdle provide support to the
human body to be a bipedal animal,
with these limbs the complete vertebrae
of vertebral column provide support to
stand straight. Cartilage of external
pinna and nose support the organs to
make their proper shape. Cartilages
also support larynx, trachea and
bronchi of respiratory system. It forms
tough pads which acts as shock
| absorbers found in knee joints and also
orm intervertebral discs between

vertebrae of backbone. O
\Q Fig. 4.2 Bone Forming Cells
4.2.2 Skeletal System is a +1ic System
The dynami rop@

of skeletal system means that it is made up

of living tissues, it is able of quick growth. It can adapt to stress and
can repair itself after damage (injury). 5% to 10% of our bones dissolve

away annu d are replaced by a new one this process is called
remodelini ile in the growing age our bones enlarge with the growth of

the body. T emodeling system allows a skeleton to alter the shape and

size o n in response to demands. e.g the bones carry heavy load or

subjected to extreme stress become thicker to provide more strength and

port.“Normal stresses are major factors in maintaining bone strength.
ere are three types of cells associated with bones i.e. bones
forming cells (osteoblast), mature bone cell (osteocyte) and bone

dissolving cells (osteoclast).

Bone remodeling is the result of coordinated activity of osteoclast
and osteoblast. This coordination can be seen clearly at the time of repair
of broken bone.
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4.2.3 Model of Bone Healing Occurs During 6 Weeks.

A bone is broken. Let's see the sequence of events occur during 6
weeks of bone healing.
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*Bones are normally covered with
layer of connective tissues

i.e. periosteum, rich in capilla
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[ZX) Human Skeleton

In humans 206 bones are present which can be categorized into two
groups.

(a)  The axial skeleton

(b) The appendicular skeleton

The axial skeleton forms the main axis of the human“body,
includes the bone of the head (skull 22 bones ), vertebr n (26

vertebrae) and rib cage (ribs 12 pairs and sternum 1 bone).

The appendicular Skeleton forms the append imbs) and
their attachment to the axial skeleton includes al.(shoulder) and
pelvis (hip) girdles.

Pectoral girdle is consist of two bones i.e, sca and clavicle. The

forelimb consists of humerus, radius and u carpal (8), metacarpal (5),

- and phalanges (14).
Pelvic girdle consist of three bones, ischium and pubis.
Hind limb consists of femur, patella, ti oula, tarsals (7), metatarsals
(5) and phalanges (14). to

[Z%) JOINTS @

The junction of two bo alled a joint. There are two types of
joints. Immovable or fixed joint™Joint where bones are fixed like puzzle
€ 5 , 1

pieces and do not all ike 8 bones of skull or 3 bones of pelvic
girdles. 4{

Immovable joints Skull Knee as Hinge Joint Hip Joint as Ball & Socket Joint

Moveable joints where bones are allowed to move freely or partially.
So there are two types of moveable joints i.e freely moveable and partially
moveable.
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Moveable Joints

v
v v

Freely moveable joints Partially moveable joints
e.g sternum and ribs

e - (O
Hinge joint Pivot joint Sliding joint 2

e.g elbow, knee, e.g e.g
phalanges etc elbow joint wrist joi
Ball and socket Gliding joint O
joint e.g Hip joint, e.g
shoulder joint vertebrae

fGr viuwe at the hurmin elbaw

ra———————

Elbow as pivot joint Wrist as) Sli i Vertebral disc as Sternum & ribs as
gliding joint partially movable joint

Hinge Joints (e.g knee joint) allow movement in one plane only
whereas ball an%(shoulder joint) allow movement in many plans
a

such as forwa ard and sideways. Both hinge joints and ball
socket joints h same basic structure.
Tendon: Their Role in Movement
f fibrous connective tissues by which bones are joined to
t joints called llgament It works as strong firmly attached
tabilizes the joint ;
Pateils ! ! ] Fomur

rho t ends of two bones
ogether. The strong
onnective tissue in the
gaments protects these
tructures and prevents them
om bending twisting or
earing.

i
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' 1g 4.5 ngaments of knee Jlmt




Skeletal muscles are attached to
bones on either side of the joint by
bands of tough, fibrous connective
tissues called tendons. They are
tougher and less elastic than ligaments.
Tendon transfers the mechanical force
of muscle contraction to the bones. It is
strongly connected to muscles fiber at
one end and to components of the

bones at its other end. They are very
strong, highly tensile. Bone te o@etal muscles
4.4.2 Location and Movement of Hinge Joint

Hinge joints move back and forth like the hin a door and allow

movements in one plane only. The knee and elbéw are hinge joints.
14.4.3 Location and Movement of Balland S Joints

This joint allows movement in all ¢ @ ions. The ball of humerus

(@) AP AR (b)

Fig. 4.7 %nt of Ball and socket of (a)Hip joint (b) Shoulder Joint
35 mu
s of arms and legs are brought about by the contraction

of musclestattached to bones. Muscles are connective tissues consist of
lIs. These tissues have a tendency to contract and relax. The

e e possess three kind of muscles.
1. Skeletal muscles ii. Cardiac muscles iii. Smooth muscles

i. Skeletal muscles

The muscles which are attached to the skeleton called skeletal
muscles. They are associated with the movement of bones. These muscles
are voluntary in nature. They are also called striped or stride muscles
because they have alternate thick and thin means dark and light bands.
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ii. Cardiac muscles
These are the muscles which build the walls of heart. They are also

striated muscles but unlike skeletal muscles they are branched in nature

and arranging mash work. They are involuntary in nature, work under the

control of SAN (Sino auricular node).

iii. Smooth muscles .

Smooth muscles are the earliest form of muscles from evolutionary
point of view. They are made up of long and spindle shaped cell cell
contain single nucleus. They have no striations or stri ey are
involuntary in nature. These muscles are found in blo S digestive

tract and many other internal organs.

Fig. 4.8 Muscles
Suppext locomotion is mainly due to skeletal system and
skeletal r@s system. The contraction and relaxation of skeletal

mu S s the bones to move. The muscles which are attached with
bo lled skeletal muscles. These muscles only exert a pulling
force. When skeletal muscles relax, they are stretched by the contraction
of another muscles. It shows that muscles are always found in pairs. The
one muscle of this pair when contracted other muscles will relax. This type
of working of two muscles against each other called antagonism. The pair
of skeletal muscles which work against each other called an antagonistic
pair. The action of biceps and triceps muscles of arm is a good example of
an antagonistic pair.
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The bicep muscle is a large muscle that lies on the front of the upper
arm between the shoulder and elbow. It has two heads or origin. The tricep
is also a large muscle on the back of arm. It is three headed or origin.

Triceps
contracted,
biceps relaxed

Biceps contracted,
triceps relaxed
(extended)

When the biceps muscle eontractssit pulls upon the radius bone of

ow, this bending process is called
flexon. On the other side whe [
which straightens or exten arm. The straighten process is called
extension. It shows th en the biceps contracts the triceps relaxes
and vice versa. It n:@in arm the biceps is the flexor muscle and
tricep is the extensor muscle.
W DISORDER OF'SKELETON SYSTEM

4.6.1 Effect ium Deficiency on Bone

The ning of bones occurs due to deposition of calcium
phosphat ocess is called calcification. If Ca™ deficiency occurs in
body (@ Itimately it occurs in bones. This deficiency of Ca™ in bone

is ca hypocalcemia known as calcium deficiency disease. A long term
i% eficiency can lead to dental weakness, osteoporosis, in
i d rickets.

Osteoporosis is a disorder related to the aging process. In this
condition the bones become porous or more spongy, thinner and weaker
so that they become fragile, in this condition a slight injury break the
bone. Osteoporosis is more common in female than male.

Rickets

Rickets is the softening and weakening of bones in children, usually
because of an extreme and prolonged vitamin D deficiency. Vitamin D
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plays vital role in the absorption of Ca™, deficiency of vitamin D leads to
deficiency of Ca™ in bone.

Rickets Normal Bones Rickets

TR XXyl

Fig. 4.10 Calcium defici %
4.6.2 Arthritis
2

elop rickets in children

It is the painful co joints due to swelling and tenderness of

joint. The main sympt fa tis are
e Joint pain
e Tenderne stiffness
¢ Inflammation in'and around the joint
e Restrict ovement of joint
e War over the affected joint
e Trouble ‘dressing, combing, gripping, bending over squatty or

li stair.




Common types of Arthritis

Causes of Arthritis

The following factors are the causes

Injury
Abnormal metabolism

Infection
Autoimmune system Q
Genetic makeup

O

Reduction in the noru+ount of cartilage or synovial fluid

r

es oints, especially on knee, causing pain and
develop worse condi in arthritis damage. The rheumatologist states
that just 10 pound overweight increases force of 20 to 40 pound on knees

at each step walk.
The sive fats tissues
release hi Is of cytokines

protei at can cause
infla at throughout body.
protein produced by

0i during rheumatoid
arthritis. It makes existing joint
inflammation more worse.

Obesity as one of the cause of arthritis

79




SUMMARY:

irritation.
Locomotory movement require skeletal system, Muscular system
Skeleton can be defined as frame work which gives shape%
structure.

Skeleton provides support to the body, especially limbs. i ind
Limbs and pelvic girdle. bs
Cartilages also support larynx, trachea and br. i

system.

There are three types of cells associated with es i.e. bones

forming cells (osteoblast), mature bone ﬁlll(osteocyte) and bone

piratory
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dissolving cells (osteoclast).
In humans 206 bones are present whic @
groups.

The junction of two bones is called
There are two types of joints.
bones are fixed like puzzle pie
Hinge Joints (e.g knee joi movement in one plane only
whereas ball and socket ement in many plans.

The band of fibrous CO@ e tissues by which bones are joined to

categorized into two

able or fixed joint. Joint where

one another at joints c gament.

The strong co tivewtissue in the ligaments protects these
structures and prevents them from bending twisting or tearing.
Skeletal muscles are attached to bones on either side of the joint by
bands of Jfibrous connective tissues called tendons.

This typ orking of two muscles against each other called
antago is pair of skeletal muscles which work against each

othe n antagonistic pair.
'@ing process is called flexon. Straighten process is called

X on.
“Ng term calcium deficiency can lead to dental weakness,
osteoporosis, in childhood rickets.

steoporosis is a disorder related to the aging process
Rickets is the softening and weakening of bones in children,
usually because of an extreme and prolonged vitamin D deficiency.
Arthritis is the painful condition of joints due to swelling and
tenderness of joint.
Obesity puts stress on joints, especially on knee, causing pain and
develop worse condition in arthritis damage.
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EXERCISE

A. MULTIPLE CHOICE QUESTIONS
Choose the correct answer:

i) Irritation caused by stimulus is the main cause of
(a) Tropism (b) Movement
(c) Locomotion (d) Arthritus

ii)  The frame work which gives shape to any stru lled
(a) Architecture (b) Bone
(c) Cartilage (d) Skeleto

iii) The cartilage are made up of cells calle
(a) Osteoclast (b) O tis

: (c) Chondrocytes (d) C ocytes

iv) The head of femur attached with
(a) Pelvic girdles ral girdle
(c) Scapula etabulum of pelvic gridles

vi) The band of to rous, connective tissue which are
attachedtob e‘@ ts called
(a) Ligamen& (b) Tendon
(d) Tricep
ii nd weakening of bone in children due to deficiency

v)  Thelarge muscles of arm'i
(a) Bicep ) Tricep
(c) Tetracep .kﬁ (d) Pentacep

(b) Osteoarthritis
(d) Rheumatic fever

(b) Skeleton muscle

Flexor (d) Extensor

he pair of muscle where both work in opposite direction
(a) Antagonist (b) Cardiac
(c) Smooth (d) Abductor




SHORT QUESTIONS:
What are the main functions of skeleton?

Distinguish between bone and cartilage.

Locate the cartilages in different organs.

Enlist the name and number of bones present in hind limp.
Locate the immovable joints in the human body.

Draw neat and labeled diagram of hinge joint and@ nd

socket joint.

What is ricket? Give its causes. O
Distinguish between ligament and tendon.

Locate hinge joint in the body of human

What do you mean by bicep and tricep ?s.
EXTENSIVE RESPONSE QUESTIONS:

Prove that the skeletal system is 1

Describe the flexon and extensio
Explain disorders of bone
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