
 BONE 1 
Bone is made up of several Different Tissues working together:  

- Bone 

- Cartilage 

- Dense Connective Tissue 

- Epithelium 

- Various Blood Forming Tissues 

- Adipose Tissue 

- Nervous Tissue 

 
Each individual Bone is an Organ 

The Skeletal System: the Bones and their Cartilages 

 
II. FUNCTIONS OF THE SKELETAL SYSTEM 

 
BONES: structural framework for the body 

- Support the soft tissues 

- provide Attachment Sites for muscles  

- Many internal organs are Protected by bony coverings. 

- assist Skeletal Muscles to produce Movement. 
- Store & Release minerals, especially Calcium & Phosphorus, to help 

maintain mineral homeostasis. 

- Hemopoiesis - Blood Cell Formation, occurs in the Red Bone Marrow 

- Yellow marrow of adult bones is a site of Triglyceride Storage 

 
STURCTURE OF BONE: 

 
A typical LONG BONE consists of: 

- Diaphysis - the Shaft of the long bone. 

- Epiphysis - the Ends of the bone 

- Metaphysis - is the area Between the Epiphysis and Diaphysis 

           - includes the Epiphyseal Plate in growing bones 



  

HYALINE CARTILAGE (Articular Cartilage): 

- at the Ends of the bones  

- Reduces Friction  

- Absorbs (Disperses) Shock at freely moveable joints. 

  

PERIOSTEUM:  
- is a connective tissue covering of the Surface of the Bone  

- contains Osteogenic Cells  

- Protects bone 

- assists in Fracture Repair 
- helps Nourish bone tissue 

- Attachment point for ligaments and tendons. 
  

MARROW CAVITY - the space within the Diaphysis  

  
ENDOSTEUM - is the lining of the Medullary Cavity 
 

HISTOLOGY OF BONE TISSUE 

  
The MATRIX of Bone contains:  

- inorganic salts, primarily Hydroxyapatite  
- some Calcium Carbonate 

- Collagen fibers 

  
CALCIFICATION (Mineralization) – Hydroxyapatite & Calcium Carbonate are 

deposited in a Framework of Collagen Fibers 

  
Mineral salts confer Hardness on bone 

 
Collagen fibers give bone its great Tensile Strength. 

  
The process of Calcification occurs only in the presence of Collagen fibers. 



  

BONE (Osseous) Tissue: consists of widely separated Cells surrounded by 

                                              large amounts of Matrix. 
  

4 Types of Bone Cells: 
1) Osteogenic cells - undergo cell division and develop into Osteoblasts 

2) Osteoblasts - are Bone-Building cells. 

3) Osteocytes - are mature bone cells. The principal cells of bone tissue. 

4) Osteoclasts - Break Down bone tissue. (derived from monocytes)  

 

COMPACT BONE: 
- is arranged in units called Osteons or Haversian systems  
- Osteons - contain blood vessels, lymphatic vessels, nerves, and 

osteocytes along with the Calcified Matrix. 
- Osteons are aligned in the same direction along lines of stress.  
- These lines can change as the stresses on the bone changes. 

  

SPONGY (CANCELLOUS) BONE:  

- does Not contain Osteons.  

- consists of TRABECULAE surrounding Red Marrow filled spaces  

- forms most of the structure of short, flat, & irregular bones 

- forms the Epiphyses of Long Bones. 

- supports & protects the Red Bone Marrow. 
 

BONE SCAN -  is a diagnostic procedure that can detect certain bone 

abnormalities or disorders. 

  

BLOOD AND NERVE SUPPLY OF BONE 

Bone is richly supplied with blood  

 
 



THE ARTERIAL SUPPLY TO BONE: 
 
PERIOSTEAL ARTERIES - pass through VOLKMANS’ CANALS to supply the 

                                                           - Outer Compact Bone Region  
NUTRIENT ARTERY - passes through the Nutrient Canal and sends branches  

                                 into the central Haversian canals to provide for osteocytes  

  

METAPHYSEAL ARTERY - enters the Metaphysis 

EPIPHYSEAL ARTERIES - enter the Epiphyses. 

  

One or two Nutrient Veins follow the Nutrient Artery in the Diaphysis. 

Epiphyseal and metaphyseal Veins accompany epiphyseal and metaphyseal 

arteries in the epiphysis. 

Periosteal veins exit with their periosteal arteries in the periosteum. 

  

Nerves - follow vessels into bone tissue and the periosteum where they sense 

damage and transmit pain messages. 

  

BONE FORMATION: 

 - is termed OSTEOGENESIS or OSSIFICATION  

 - begins as Mesenchymal cells provide a Template for ossification  

  

2 TYPES OF OSSIFICATION: 
 
INTRAMEMBRANOUS Ossification:  

- the formation of bone directly from or within Fibrous Connective 
  Tissue Membranes. 

- forms the Flat bones of the Skull and the Mandible  

  

1) An OSSIFICATION CENTER forms from Mesenchymal cells as they convert 

to Osteoblasts and lay down OSTEOID MATRIX. 



  

2) The MATRIX surrounds the cell and then CALCIFIES as the Osteoblast 
becomes an Osteocyte. 

  

3) The Calcifying Matrix Centers join to form bridges of Trabeculae that 

constitute Spongy bone with red marrow between. 
  

4) On the Periphery the Mesenchyme condenses and develops into Periosteum 

 
ENDOCHONDRIAL Ossification:  

- is the formation of bone from Hyaline Cartilage Models 
- Replacement of Cartilage by Bone  
- forms most of the bones of the body  

 
1) development of the Cartilage Model. 
2) Growth of the Cartilage Model. 
3) Primary Ossification Center develops in the Diaphysis. 

- the Medullary (Marrow) Cavity develops and fills with Red Marrow 
4) development of Secondary Ossification Centers in the Epiphysis. 

5) formation of Articular Cartilage and the Epiphyseal Plate. 
  

BONE GROWTH 

  
GROWTH IN LENGTH: 
 
EPIPHYSEAL PLATE (Physis, or Growth Plate):  

- is a hyaline cartilage plate in the metaphysis at each end of a long 

bone.  

- is found in children and adolescents  
- in adults, who have stopped growing, the plate is replaced by an 

EPIPHYSEAL LINE. 
- often the primary site for infection, metastasis, fractures and the effects 



of endocrine bone disorders. 
 
EPIPHYSEAL PLATE - consists of 4 zones:  

1) Zone of Resting Cartilage 

2) Zone of Proliferation Cartilage 

3) Zone of Hypertrophic Cartilage 

4) Zone of Calcified Cartilage  
  

The activity of the Epiphyseal Plate is the only means by which the Diaphysis 

can Increase in LENGTH. 
  

EPIPHYSEAL LINE  

– appears when the Epiphyseal Plate Closes & replaced by Bone 
– indicates the Bone has Completed its Growth in LENGTH. 

  

GROWTH IN THICKNESS: 
  

APPOSITIONAL GROWTH - Bone growth in Thickness or Diameter  
  

The Steps of Appositional Growth are: 

1) Periosteal cells differentiate into osteoblasts which secrete collagen 

fibers and organic molecules to form the MATRIX. 
2) Ridges fuse and the Periosteum becomes the Endosteum. 

3) New Concentric Lamellae are formed. 

4) Osetoblasts under the periosteum form New Circumferential 
    Lamellae. 

  

FACTORS AFFECTING BONE GROWTH 
  

Adequate dietary intake of minerals and vitamins is necessary for growth and 

maintenance of bone. 

 



Calcium and phosphorus are needed for bone growth in large concentrations, 

with other minerals needed in smaller amounts. 

  

Vitamins C, K, B12, & A are needed for bone growth. 

  

The most important Hormones for Stimulation of Bone Growth during 

childhood are: the Insulinlike Growth Factors (IGFs), which are stimulated by 

Human Growth Hormone (hGH). 

  

Thyroid hormones and Insulin are necessary hormones for Bone Growth. 

  

At Puberty the Sex Hormones, Estrogen and Testosterone, stimulate sudden 

growth and modifications of the Skeleton to create the male and female forms. 

  

 BONES AND HOMEOSTASIS 

  
BONE REMODELING 

- is the Ongoing Replacement of Old Bone Tissue by New Bone Tissue. 

- Osteoclasts - constantly destroy old bone  

- Osteoblasts – build new bone   

  

In orthodontics teeth are moved by Braces.  This places Stress on Bone in the 

sockets causing Osteoclasts and Osteablasts to Remodel the sockets so that the 

teeth can be properly alligned  

 

Several Hormones and Calcitrol control bone growth and bone remodeling  

 

FRACTURE AND REPAIR OF BONE 
 

FRACTURE - is any break in a bone. 
Common fractures include:  



- open (compound) fracture   

- closed (simple) fracture 

- comminuted fracture 

-  greenstick fracture 

-  impacted fracture 

- Pott’s fracture 

- Colles’s fracture  

 

Stress Fracture - is a series of microscopic fissures in bone that forms 

                              without any evidence of injury to other tissues. 

FRACTURE REPAIR:  

- involves formation of a clot called a Fracture hematoma 
- organization of the fracture hematoma into granulation tissue called a 

Procallus  

- subsequently transformed into a Fibrocartilaginous [soft] callus 

- conversion of the fibrocartilaginous callus into the Spongy bone of a 

bony (hard) callus 

- finally, remodeling of the callus to nearly original form. 

  

 BONE’S ROLE IN CALCIUM HOMEOSTASIS 
  

- Bone is the major reservoir for calcium ions (Ca2+) in the body 

- Blood level Calcium Ions (Ca2+) are closely regulated  

o due to Calcium’s importance in:  

 Cardiac, Nerve, Enzyme, and Blood Physiology. 

 

PARATHYROID HORMONE (PTH)  
– is an important hormone regulating Ca2+ exchange between Bone 

and Blood  

– is secreted by the Parathyroid Gland 

– Increases Blood Calcium Ion Levels 



  

CALCITONIN (CT) 
– a Hormone involved in Homeostasis of Blood Ca2+  

– It is secreted by the Thyroid Gland  

– Decreases Blood Ca2+ levels. 
  

Vitamin D is also involved in Calcium Homeostasis 

  
  

 EXERCISE & BONE TISSUE 
  

Within limits, Bone has the Ability to Increase its Strength: 

- in response to Mechanical Stress  

- by Increasing Deposition of Mineral Salts & production of Collagen 

fibers. 

  

Removal of Mechanical Stress: weakens bone through Demineralization (loss 

of  bone minerals) and Collagen reduction. 

  

Weight-bearing activities, such as walking or moderate weightlifting, help 
Build and Retain Bone Mass. 
 

 AGING & BONE TISSUE 

   
- Demineralization: Loss of Calcium and other Minerals from bone 

matrix which may result in Osteoporosis  
- Decreased rate of Protein Synthesis, resulting in Decreased production 

of matrix components (mostly collagen) and making bones more 

susceptible to fracture. 

  

  

  



 DISORDERS: HOMEOSTATIC IMBALANCES 

OSTEOPOROSIS: 
- Decreased Bone Density   

- Decrease in the Amount and Strength of Bone Tissue  

- due to Decreases in Hormone output 

- Bone Resorption (Osteoclasts) outpaces Bone Formation 

(Osteoblasts) 

  

Rickets and Osteomalacia are disorders in which bones fail to Calcify. 

 


