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BONE

Bone is the hard, rigid form of connective tissue
constituting most of the skeleton of vertebrates, composed
chiefly of calcium salts.

A bone is a rigid organ that
constitutes part of the vertebrate
skeleton Bones support and protect the

and whlte blood cells, store mmerals,
provide structure and support for the
body, and enable mobility. Bones come in
a variety of shapes and sizes and have a
complex internal and external structure.
They are light weight yet strong and
hard, and serve multiple functions.




Bone Matrix

25% Water

25% Protein or organic
matrix

— 95% Collagen Fibers

— 5% Chondroitin Sulfate

50% Crystalized Mineral
Salts Hydroxyapatite
(Calcium Phosphate) Other
substances: Lead, Gold,
Strontium, Plutonium, etc.

Combination provides
strength and rigidity
— Laid down by osteoblasts

Haversian Lameliae

Lacuna




CLASSIFICATION OF BONE

Bone may be classified in several ways:

Developmentally Histologically By shape
Endochondral bone Compact (Cortical) Long bones
Bone
Intramembranous bone Spongy (Cancellous) Short bones
Bone
Flat bones

Irregular bones



Stages of Endochondral Ossification
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Intramembranous Ossification
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COMPACT BONE AND SPONGY BONE
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Figure 6-1 A Classification of Bones by Shape.
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Macroscopic Bone
Structure

* Diaphysis
— the shaft of a long bone
— contains medullary or marrow
cavlty

* infants have red (hematop01et1c)
bone marrow

* red marrow gradually replaced by
yellow (fatt\) bone marrow
throughout life

* Epiphysis (epiphyses)
— ends of a long bone

— epiphyseal plate - growth plate
made of cartilage

— nutrient foramen - site of blood
vessel entry into bone

— articular cartllage hyaline
cartilage covering epiphysis

Proximal— @ =

epiphysis

Diaphysis—

Distal

epiphysis

'— Articular

e ’ g "
LA » -
L ’
.
Oetd e® &
g y
\ »
» . d y
- »
» 2’ >
. » y
5
. /
» . -. » y
/
o ® e /
(YT
.t
/
’ f/
)

cartilage
Epiphyseal
line
Periosteum

Compact bone

Medullary
cavity



X

" Parts of a Long Bone

1. Diaphysis = shaft

a. consists of a central ——
medullary cavity (filled with ~ ietwsis | |

yellow marrow)

b. surrounded by a thick
collar of compact bone

2. Epiphyses = expanded end:

a. consist mainly of spongy  oispnysis-
bone

b. surrounded by a thin layer
of compact bone

3. Epiphyseal line = remnant

of epiphyseal disc G I

a. cartilage at the junction of ehyss |

the diaphysis and épiphyses
(growth plate)




- Shape: Short Bones

 Are small and thick

* Cube-shapedand contain mostly spongy bone
 Examples: Carpals, Tarsals,
Calcaneus




Structure of a Flat Bone

Suture

Outer compact

=1 bone

— Spongy bone
(diploe)

N X ‘SI
‘}‘\?gg ’.& Trabeculae

Inner compact

Figure 7.3

bone

sandwich-like
construction

two layers of compact

bone enclosing a

middle layer of spongy

bone

— both surfaces of flat
bone covered with
periosteum

diploe — spongy layer

In the cranium

— absorbs shock

— marrow spaces lined

with endosteum 720



IRREGULAR BONE

* Irregular or mixed shape

* Composed of spongy
bone & marrow in
compact covering bone

Intervertebral

disk
— Eg..Vertebrae, Hip &ebral :
ransverse

bone costal fac
 PADAM




PNEUMATIC BONE

Irregular bones which contain
air spaces lined with mucous
membrane

Typically in skull bones

Make the skull light

Impart resonance to voice

Act as conditioning chambers
for inspired air

— Eg..Maxilla, Ethmoid

Cndbaform
{horizontal) plate




PATELLA




Skull

Cranial portion

Facial portion

Pectoral (shoulder) girdle

Clavicle
Scapula
Thoracic cage
Sternum
Ribs
Vertebral Lipperimb Vertebral
column Humerus column
Pelvic Uln.a Pelvic
girdle Radius girdle
(hip bones) Carpals (hip bones)
Metacarpals
AN g I\
Phalanges
Lower limb
Femur
Patella
Key
b  Axial skeleton
Fibula  Appendicular
skeleton

—— Tarsals
Metatarsals ' ‘
_|—— Phalanges ' ,

Anterior view Posterior view
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APPENDICULAR
SKELETON DIAGRAM

Shoulder girdle

AXIAL
SKELETON DIAGRAM
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REGIONAL CLASSIFICATION

Axial skeleton (80)

7 Skull & facial bones
» Vertebral column
» Thoracic cage

Appendicular Skeleton Axial Skeleton

Appendicular skeleton (126) | Y|
» Upper limb: Girdle & free bones [/
» Lower limb: Girdle & free bones

* 206 number is not exact; varies




/

Distribution of Bones in Human Adult

® there are total of 206 bones in an adult human.
distributed as follows:

skull ( cranium + face ) =22 (8 +14)

Ears =6
hyoid =1
vertebral column = 26
sternum =1
ribs =24
pectoral girdle and forelimbs = 64
pelvic girdle and hindlimbs =62




hitp://en.wikipedia.org/wiki’'Haematopoiesis

FUNCTIONS OF BONE

Support: provides framework that supports and anchors
all soft organs.

Protection: skull and vertebrae surround soft tissue of the
nervous system, and the rib cage protects vital thoracic
organs.

Movement: skeletal muscles use the bones as levers to
move the body.

Storage: fat stored in the interior of the bones. Bone
matrix serves as a storehouse for various minerals.

Blood Cell Formation: hematopoiesis occurs within the
marrow cavities of the bones.



1. Protection o 5. Support

The cranium protects the (= ,%, | The vertebrae support
soft tissue of the brain. f\gﬁ\ the head.
2. Shape / Kﬁ;&j 1.Protection
Without the skeleton, the _22 // A The rib cage protects the
)7 < A delicate heart and lungs.
body would be flabby and 8 & e

shapeless. | /
3. Blood Production
Red blood cells are made\’ ‘l

in the ribs and limb bones. 6. Movement

J "N
(\’Lﬁ? \\\ The bones and joints work
|

4. Calcium Storage UI \\\.‘ with muscles to enable us

Bone is the largest supply -

3
of calcium L %”
2N 6

S



The Skeletal
System




Do you
understand
about the above
discussion.







