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Bone Functions

Mechanical Biological
functions functions

Support Hematopoietic activity
the body (blood cell formation)
Protection of Reservoir or storage
internal organs of minerals

providing points of attachment for

muscles tendons and ligaments




Constituents of Bone

( h

Bone matrix of calcified tissues

o

Bone cells (osteogenic, osteoblasts,
osteoclasts, osteocytes)

y

Periosteum (outer bone covering)

~

Endosteum (inner lining of bone) i




Bone cells

Osteoprogenitor
cle" Matrix

Matrix  Osteoid Osteoblast Osteoclast

Osteocyte: Mature bone | |Osteoblast: Immature bone| | Osteoprogenitor cell: Stem | |Osteoclast: Multinucleate
cell that maintains the cell that secretes organic cell whose divisions produce | |Cell that secretes acids and
bone matrix components of matrix osteoblasts enzymes to dissolve bone
matrix
(a) Cells of bone
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[ Long bone components }

articulas cartilage

femur
bone structure

diaphysis

distal epiphysis



Constituents of Bone

Periosteum :

Compact bone

\Endosteum
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It is a continuous and highly regulated
process of bone resorption and bone
formation. This process is due to
balance in activities between
osteoclasts and osteoeoblasts.

resorption formation
|
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Normal Bone Remodeling

Resorption

Resting

Heversal

Resorption

Osteoclasts remove bane
mineral and matrix, creating an

erosion cavity (3-4 weeks)

Reversal
Mononuclear cells prepare bone
surface for new osteoblasts to
begin building bone

Formation
Csteoblasts synthesize a matrix
to replace resorbed bone with
newt baone (3-4 months)

Resting
A pralonged resting period
fallows until & new remodeling
cycle begins




remodeling process Bone

Endosteal sinus

Monocyte
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Pre-osteoclast D

b Pre-osteoblast
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Macrophage Osteoblast Bone-lining cell .

Osteoid
New bone

Old bone
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Bone Tissue Structure

Collagen Osteon
molecule £

Haversian AN @

Bone
Crystals

amella :
Lamell Cancellous bone

Lamella

Osteon  Haversian

3rd level

Haversian osteon
(Haversian system)

2" Jevel
Sheets/ lamellae

4th Jevel
Bone strength (compact

or spongy)

1st level

Collagen/hydroxyapatite
composite



Bone Tissue Structure

Collagen

molecule
Cancellous bone / o+ 1.23 nm
Collagen
Collagcn ﬁ bl’il co“.sen
Lamella fiber molecules

Bone
Crystals hole zone

10-500 um 3.7 im 0

Microstructure Nanostructure RIS

Macrostructure Sub-microstructure Sub-nanostructure crystal
50x25x30m




structure pic 1 Bone

Lamella
Osteocyte ——= .

Osteon
(Haversian system)
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Central (Haversian) canal

Blood vessel continues
into medullary cavity
containing marrow

Perforating
(Sharpey’s)
fibers
Compact
bone

Periosteal
blood vessel

Periosteum —
(a)

Spongy bone

Central (Haversian) canal Lacuna
Perforating (Volkmann’s) canal
Blood vessel

canal lamellae
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structure pic 2 Bone

Central

canal
Concentric
lamellae Collagen fiber
orientation

Endosteum
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Perforating lamellae
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Cortical (compact)

Shafts of long bone (diaphysis)
e.g. shaft of femur

Thin shell around cancellous
bone

Function: Weight bearing bone

Includes Haversian system and
canal

Cancellous (spongy)

Ends of long bone (diaphyses and
metaphysis
e.g. head of femur

Short bones and irregular bones
(carpus, tarsus, vertebrae)

Function: shock absorbing bone

Does not include Haversian canal



Structure of Long Bone

Cancellous bone

Cortical
bone




[ Trabecular system of bone }
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Trabecular system is a parts of spongy
bone at which there is a network of bony
plates (horizontal trabeculae) and
columns (vertical trabeculae). These
trabeculae give more strength to the
\\bones when any outside load Is applied./




Trabecular System of the Head of the Femur

Medial vertical:
Resists compression

Horizontal:

Resists bending l"""i _
1177
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principle
tensile
group

secondary
compressive

group

Lateral vertical:
Resists tension




[ Trabecular system of irregular bone }

Trabecular system of the
vertebral body

Lumbar Vertebrae

Axial Lateral
(Overhead) (Side)

View




Trabecular system of Irregular bone

Trabeculae of
vertebra




Trabecular system of the
vertebral body

Trabecular
orientation

_ W
Vertical |

16 X stronger

Horizontal
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