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Functions of the skeletal system

• Structural support
• Mineral storage & lipids (yellow marrow)
• Blood cell formation (red marrow)
• Protection of organs
• Leverage for muscles



Composition of bone

• Calcium (Ca) accounts for much of the 
bone mass.

• The Ca crystals give bone its strength
– Hydroxyapatite, Ca10(PO4)6(OH)2

Collegen fibers give bones its flexibility

These two give bone its unique properties





The organic 
compounds 
need a 
nutrient 
supply



-Ca



Cells of bone

• Osteoprogenitor cells-mesenchymal cells

• Osteoblasts- (secretes bone matrix)

• Osteocytes (former osteoblasts that are 
trapped in the matrix they secreted)



• Osteoclast- cells that release acids to 
degrade bone (mechanism to release Ca 
into the blood)

• Osteoblasts & osteoclasts –regulate Ca 
levels in the blood.



Two types of bone

• Compact bone-dense and solid
• Spongy bone-open framework

• Both types found in most bones of the 
body

• same chemical composition
• Spongy bone is deep to the compact bone



Fig 
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Compact bone

• Osteon-structural unit 
of compact bone

• Three types of 
lamelle:
– Interstitial-between 

osteons
– Concentric-rings
– Circumferential-

outter edge

Fig 
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Spongy bone

• Trabeculae-pieces 
that form the 
framework of spongy 
bone

• Light weight but still 
strong

Fig 
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Periosteum & endosteum
• Periosteum-a thick 

connective tissue 
membrane on the surface 
of bone

• Not on the articular (joint) 
surface

• Like pantyhoes over a leg

• Endosteum-membrane 
covering the trabeculae & 
medullary cavity of bone



Six classes of bone based on 
shape

• Long-humerus, radius, tibia
• Short-cube shaped bones, carpal & tarsal
• Flat-sternum, ribs,parietal 
• Irregular-odd shapes, bones of the face 

and vertebrae
• Suture-small bones filling in the space 

between skull bones
• Sesamoid-patella



Fig 
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• Average person 206 bones 
• extra sesamoid bones + suture bones= ??



Bone development

• Two mechanisms of bone development 
(ossification):

• Intramembranous ossification
• Endochondral ossification



Intramembranous ossification

• During growth bone tissue replaces 
connective tissue proper (dermis)

• Flat & sesamoid bones develop this way
• Causes appositional growth-increase in 

the width of a bone





Fig 
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Endochondral ossification
• During growth bone tissue replaces hyaline 

cartilage
• Long bones develop this way
• Causes appositional growth & 
• interstitial growth-increase in bone length



basic outline

step 1
• Mesenchyme>chondroblasts>chondrocytes>cart

ilage
step 2

• Swelling of chondrocytes>chondrocytes
die>blood vessels grow into the lacunae> 
osteoblasts>bone



Fig 
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Primary 
ossification 
center is the 
diaphasis

Secondary 
ossification 
center is the 
epiphyses

Epiphyseal
line/plate



fyi





Bone growth regulation

• Dietary source of Ca & vitamins A, C, & D

• Hormones (endocrine system):
– Parathyroid hormone-increase Ca uptake
– Calcitonin-increase Ca loss in urine
– Growth hormone & Thyroxine-stimulate bone 

growth



Fracture
Fig 
5.11

Compound 
fracture-
breaks the 
skin

Simple 
fracture-
internal 
bone injury
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diaphysis

Proximal

epiphysis

Distal 
epiphysis







Dense regular CT



fibrocartilage





Endochondral ossification
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