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BONE 

Bone is a specialized dense connective tissue composed of intercellular 

calcified material, the bone matrix (ground substance and fibers), and four cell types: 

Osteogenic cells; Osteoblasts, Osteocytes and Osteoclasts. In most areas of the body, 

bone is covered by periosteum and lined from inside by endosteum.   

Bone matrix:   It is composed of organic and inorganic materials.  

[1] The organic material:  Is composed of: 

Collagen (type I) accounts for 90% of the organic material of bone matrix. 

 [2]  The inorganic material: Is composed of : 

deposits of calcium phosphate. 

Bone cells:  
1-Osteoprogenitor cells: 

 Site : They are found on or near all the free surfaces of bones . 

 Function  

o These cells are able to proliferate and differentiate into osteoblasts.     

2-Osteoblasts: 
o It has the appearance of protein secreting cells.  

o It contains well developed RER and Golgi.  

   

 Function: 
They are bone forming cells where it secrets the component of bone matrix and has a 

role in the mineralization. 

        

3-Osteocytes: 

Once the osteoblast becomes surrounded with intercellular substance it is called 

osteocyte. 

o The spaces they occupy are known as lacunae  

o They are oval branched cells. H & E stained decalcified section only shows 

the nuclei of osteocytes in the oval lacunae. 

 Function: 
They are bone forming cells where it secrets the component of bone matrix and has a 

role in the mineralization. 

 

4-Osteoclasts 
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o They are large multinucleated cells containing 6-12 nuclei. 

o The cytoplasm is acidophilic with frothy appearance and the acidophilia is 

increased with age. Thus, young osteoclasts are slightly basophilic.  

o The striated or ruffled border of osteoclasts demonstrates    irregular villi-like 

processes which are intermingled with each other.  

o The cytoplasm at the striated or ruffled border ,has numerous mitochondria, 

well developed Golgi stacks, little RER, numerous lysosomes.  

:Function 

Bone resorption and remodeling, remodeling means the maintenance of the 

shape of the bone by adding bone at new surface and removing or resorbing it at the 

other surface during the growth of bone. 

Types of bone:  Bone is organized in two forms: 

     1. Compact bone.          2-Cancellous bone   

Compact bone 

Sites: 

 -Shaft of long bones 

 -The outer part of the epiphysis  

-The outer part of the short bones. 

Structure of compact bone:  

It consists of regularly arranged lamellae of bone which are permeated with the 

Haversian canals and Volkmen's canals that connect Haversian canals together. 

Compact bone is covered with periosteum and lined with endosteum.  

Cancellous bone 

Sites: 

- In the center of flat bone and irregular bones.  

- At the end of long bones. 

Structure of cancellous bone :  

Cancellous bone is composed of irregular trabeculae of bone separated by bone 

marrow spaces which are lined with osteoprogenitor cells.  

 The bone trabeculae are composed of osteocytes and intercellular substance 

and covered with endosteum.  

 These are no Haversian systems. 


