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CARTILAGE AND BONE HISTOLOGY  

Cartilage 
➢ It is a specialized form of connective tissue, and like all connective tissues, is 

composed of cells called chondrocytes and an extensive extracellular matrix composed 

of fibers and ground substance.  

➢ It differs from other types of connective tissue in the rigidity of the matrix.  

➢ In cartilage, the ground substance is composed of chondronectin, which is a 

glycoprotein. Also, it is rich in chondroitin sulfate.  

➢ The matrix also contains collagen and elastic fibers that increase the tensile strength 

and elasticity and adapt the tissue to mechanical requirements.  

Cartilage characteristics 

❑Cartilage tissue is a vascular (no blood vessels). 

❑Surrounded by the perichondrium (dense irregular CT) that resists outward expansion. 

❑Nutrients and oxygen reach the cells from the perichondrium (the outer fibrous vascular 

layer) by diffusion from the matrix. 

❑More prevalent in Embry than in adults, Skeleton is initially mostly cartilage. Bone 

replaces cartilage in fetal and childhood periods. 

Functions of cartilage: 

- It facilitates the movement of joints. 

- It keeps respiratory passages patent day and night. 

- It is responsible for the growth of bones in length and width. 

- The cartilage gives shape, support, and structure to other body tissues. 

 

Cartilage cells: The cells in the cartilage are Chondroblast and Chondrocyte 

Chondroblasts 

- They are oval cells with oval nuclei. 

- They are present as single cells under the perichondrium. 

- They develop from embryonic mesenchymal cells. 

- They form the protein and types II collagen fibers of the matrix. 

Chondrocytes 

- They are irregular and have a central rounded nucleus. 

- Young chondrocytes can divide, so they are present in groups surrounded by spaces 

called lacunas. 

- These groups are called cell nests. 

- They form protein type II collagen of the matrix. 
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Types of cartilage 

There are three types of cartilage: 

1. Hyaline - most common.  
2. Elastic.  
3. Fibro-cartilage.  

Hyaline cartilage 

Structure  

It is formed of a matrix which is formed by two types of protein with white and elastic 

connective tissue fibers which are not appeared by ordinary stains. 

 

Two types of cartilage cells are embedded in the matrix:   

a) Chondroblasts under the perichondrium 

b) Chondrocytes are present in the center and as groups. 

 
Perichondrium 

The perichondrium is formed by 2 layers: 

a- outer fibrous layer formed of collagenous fibers, fibroblasts, and blood vessels. 

b- inner Chondrogenic layer formed by chondroblasts. 

  Functions of perichondrium: 

• it supplies the cartilage with blood and nourishment.   

• muscles are attached to the perichondrium. 

• protect bones from injury and damage. 

• chondroblasts and Chondrocytes are responsible for the growth of cartilage. 

 

Sites of hyaline cartilage: 
Costal cartilage, cartilage of the nose, larynx, trachea, and bronchi, the long bone of the fetal 

skeleton, and the Articular surface of joints. 
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Elastic cartilage 

Characteristic of elastic cartilage 

It is similar to hyaline cartilage but: 

o the matrix is rich in elastic fibers which surrounded the cartilage cells. 

o elastic cartilage is more flexible. 

  Sites: 

• External Ear, Epiglottis, Cartilages of the larynx. 

 
White fibro–cartilage 

  Characteristics of white fibro–cartilage: 

• It is not surrounded by the perichondrium 

• The Chondrocytes are arranged in rows or column 

Sites: Intervertebral discs, Semilunar cartilage of knee joints, and Symphysis pubis. 
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Bone Tissue 
Bone Tissue  

▪ Bone like other types of connective tissue consists of cells and an extracellular matrix, 

but distinguished from other connective tissue is the matrix is mineralized. 

▪ This matrix is calcified and acidophilic, composed of approximately 35% organic and 

65% inorganic components. 

➢ The organic components include ground substance and type I collagen fibers. 

The ground substance is rich in proteoglycans with chondroitin sulfate and 

keratin sulfate, also glycoprotein can be found.  

➢ The inorganic components include mineral salts which are responsible for the 

hardness and rigidity of bone, and these include calcium phosphate (85%), 

calcium carbonate (10%), and other salts (5%).  

  All bones are lined on both internal and external surfaces by layers of tissue, including 

the endosteum on the internal surface and the periosteum on the external surface. 

Functions of Bone 

• Support. 

• Protection (protect internal organs). 

• Movement (provides leverage system for skeletal muscles, tendons, 

ligaments, and joints). 

• Mineral homeostasis (balance of minerals, like calcium or phosphorus). 

• Hematopoiesis: blood cell formation. 

• Storage of adipose tissue: yellow marrow. 
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SHAPES OF BONE 

• Long bones (e.g., humerus, femur). 

• Short bones (e.g., carpals, tarsals, patella). 

• Flat bones (e.g., parietal bone, scapula, 

sternum).  

• Irregular bones (e.g., vertebrae, hip bones). 

 

CELLS OF THE BONE Tissue 

 Four cell types make up osseous tissue: 
➢ Osteoprogenitor cells. 

➢ Osteoblasts. 

➢ Osteocytes. 

➢ Osteoclasts. 

Cells of Bone Tissue 

Bone cells 

1- Osteo-progenitor cells: 

They have pale oval nuclei and faintly basophilic cytoplasm. 

Function: These cells can proliferate and differentiate into osteoblasts so they are 

active during the growth of bone and repair of bone after its injury. 

 Site: They are found on the endosteum and the periosteum. 
 

2- Osteoblasts: 

• They are large, rounded, and oval. 

• Their cytoplasm is highly basophilic. 

• The nuclei appear irregularly rounded or fusiform, and their nuclei are eccentric in 

position. 

• They contain phosphatase enzymes to deposit calcium and pyrophosphatase, which 

inhibit the action of phosphatase. 

Function: They are bone-forming cells. 

Site: They are present in the substance of bone. 

3- Osteocytes: 

o They are small cells. 

o They cannot divide. 

o They maintain the bone matrix. 

o They form collagen and proteoglycan substances. 

4- Osteoclasts: 

▪ They are bone phagocytic cells. 

▪ Osteoclasts occupy pits in the surface of the bone called Howship's lacunae. 

▪ Osteoclasts have irregular borders. 

Function: Bone reabsorption and remodeling. 
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Types of bone:  

Bone is organized in two forms: 
1. Compact bone. 

2. Cancellous bone. 

 

1. Compact bone. 

Sites: Shaft of long bones, the outer part of the flat bones. 

• Structure of compact bone: 

 periosteum 

covering the long bone, and formed of two layers:- 

➢ The outer fibrous layer of collagen fibers. 

➢ The inner cellular layer of osteogenic cells and 

osteoblasts. 

 Endosteum is a cellular layer lining the bone cavities and 
is formed of osteogenic cells and osteoblasts. 
 Haversian systems or osteon. 

o It is the structural unit of compact bone. 
o Each Haversian system is formed of: 

▪ Haversian canal 
▪ bone lamellae  
▪ osteocytes 

 External circumferential lamellae.  

 Internal circumferential lamellae.  

 Interstitial lamellae. 

 Haversian canals. 

 Sharpey's fibers. 
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Spongy bone 

• Presences of multiple marrow cavities, made by structures called trabecula. 

• There is no Haversian system, no bony lamellae. 

•  Presents in irregular bones such as ribs, skull, hip, and mandible,... 
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Similarities between cartilage and bone: 

1. Both tissues contain living cells embedded in the intercellular matrix. 

2. The matrix is reinforced with collagen fibers. 

•  Like chondrocytes, the bone cells (osteocytes) occupy spaces called lacunae. 

3. Both osteocytes and chondrocytes arise from mesenchyme. Osteocytes differentiate 

close to capillaries and chondrocytes differentiate in regions that are devoid of capillaries. 

4. Bones have a connective tissue covering called a periosteum, which is similar to the 

perichondrium. 

5. Both tissues grow by appositional growth. 

 

Differences between bone and cartilage:  

• The bone grows only by appositional growth, while cartilage grows by both 

appositional and interstitial growth. 

• The bone matrix is vascular, while the cartilage is not vascular. 

• The cartilage cells can divide while the bone cells cannot divide. 

• The bone is covered with periosteum and lined with endosteum. 
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