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Connective tissues 

Characteristics of connective tissue 

• Connective tissue is one of the four basic types of tissue in the body. It maintains 

the form of the body and its organs and provides internal support.  

• Connective tissue is the most abundant and widely distributed tissue in the body. 

• Derived from the mesoderm layer of the embryo (mesenchyme and mucous 

connective tissue). 

• Is not present on free surfaces or body cavities, but is found in between other 

tissues everywhere in the body. 

• Can replicate (healing and repair). 

• Vascularized.  

• Innervated. 
 

Functions of connective tissues 

• Enclosing and separating organs. 

• Connecting tissues to one another (ligaments and tendons). 

• Supporting and moving (Joints and cartilage). 

• Storing (adipose tissue and bones). 

• Cushioning and insulating (adipose tissues). 

• Transport and Protection (blood). 

• Protection (cranium and sternum). 
 

Components of connective tissue 

Connective tissues differ widely but are still made up of three fundamental 

components: 

1. Cells. 

2. Protein fibers. 

3. Ground substance. 

Protein fibers and ground substances are collectively called extracellular matrix 

(ECM). The composition and structure of the extracellular matrix determine the 

function and characteristics of connective tissue. 
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Cells of connective tissues 

The cells of connective tissue can be grouped into: 

a. Fixed cells -appear in tissues in stable numbers. 

b. Wandering cells-found in tissues only in response to infection or injury. 
 

Fixed cell population     Wandering cell population 

- Fibroblasts.   - Lymphocytes. 

- Osteoclasts.             - Plasma cells. 

- Macrophages.   - Neutrophils. 

- Mast cells.    - Eosinophils. 

- Adipose cells.   - Basophils. 

- Reticular cells.                 - Monocytes. 

- Stem cells.                            - Macrophages.   
 

Fibroblasts:  

• Large, flat cells with branching processes are present in all the general 

connective tissues (usually the most numerous cell).  

• Fibroblasts migrate through the connective tissues, secreting the fibers and 

certain components of the ground substance of the extracellular matrix. 
 

Macrophages 

• Develop from monocytes. 

• have an irregular shape with short branching projections and are capable of 

engulfing bacteria and cellular debris by phagocytosis. There are two types: 
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• Fixed macrophages reside in a particular tissue; examples include alveolar 

macrophages in the lungs or splenic macrophages in the spleen. 

• Wandering macrophages can move throughout the tissue and gather at sites of 

infection or inflammation to carry on phagocytosis. 

 

Plasma cells  

• Small cells that develop from B-lymphocytes. 

• Plasma cells secrete antibodies, proteins that attack or neutralize foreign 

substances (antigens) in the body. 

• They are also abundant in the salivary glands, lymph nodes, spleen, and red 

bone marrow. 

Mast cells 

• abundant alongside the blood vessels that supply connective tissue. 

• produce histamine, which dilates small blood vessels as part of the 

inflammatory response. 

Cells specific to a particular type of connective tissue: 

1. Adipocytes: store triglycerides, insulate, and cushion. 

2. Osteocytes (osteoblasts): Bone.  

3. Chondrocytes (chondroblasts): Cartilage. 

4. Leukocytes and erythrocytes: Blood 
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Extracellular Matrix of connective tissue (GROUND SUBSTANCE) 

1. Ground substance is a clear, colorless, viscous, unstructured material that fills the space 

between the cells and contains the fibers. 

2. It is composed of proteoglycans and cell adhesion proteins that allow the connective 

tissue to act as glue for the cells to attach to the matrix.  

3. The ground substance may be viscous (as in blood), semisolid (as in cartilage), or solid 

(as in bone). 

4. Supports cells, binds them together, stores water, and provides a medium for the 

exchange of substances between the blood and cells. 

5. It primarily consists of protein and carbohydrate molecules and variable amounts of 

water. 
 

Protein fibers 

Three types of protein fibers 

1. Collagen fibers:  

• Made up of collagen. 

• Collagen fibers are tough and only slightly elastic.  

• They often occur in bundles with fibers parallel to one another, which gives great 

tensile strength.  

• Collagen is found in most connective tissues, especially bone, tendons, and 

ligaments. 

2. Elastic fibers:  

• Are composed of a protein called elastin and a glycoprotein framework called 

fibrillin. 

• They are very stretchy and branch and join to form a network.  

• Can stretch up to 150 times its relaxed size. 

• They provide strength to tissues but allow the tissue to be flexible and stretchy.  

• They are found in the skin, blood vessels, and lungs. 

3.  Reticular fibers. 

• Made up of collagen but is thinner than collagen fibers and is arranged in branching 

networks (not in parallel rows as are collagen fibers).  

• They form a sponge-like framework, stroma, for such organs as the spleen and 

lymph nodes 

• Also present in blood vessels, nervous tissue, muscles, and adipose tissue where it 

provides support 
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Embryonic Connective Tissues  

Mesenchyme  Sparse, undifferentiated 

cells, uniformly 

distributed in matrix 

with sparse collagen 

fibers  

Contains 

stem/progenitor cells 

for all adult connective 

tissue cells  

Mesodermal 

layer of early 

embryo  

Mucoid (mucous) 

connective tissue  

Random fibroblasts and 

collagen fibers in 

viscous matrix  

Supports and cushions 

large blood vessels  

Matrix of the 

fetal umbilical 

cord  

Classification of connective tissue 

 

Connective tissue proper 

▪ Connective tissue proper includes those types of connective tissues that exhibit 

a variable mixture of both connective tissue cell types and extracellular protein 

fibers suspended within a viscous ground substance. It generally has a higher 

protein-fiber content. 

▪ Its primary function is to bind cells and tissues into organ an organ system. 
 

Supporting connective tissue 

▪ The supporting connective tissue has a strong framework that protects and 

supports the soft body tissues.  

▪ The extracellular matrix in supporting connective tissue contains many protein 

fibers and a ground substance that ranges from semisolid to solid. 
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▪ Bones and cartilage are supporting connective tissue. The cartilage has a 

semisolid extracellular matrix, while bone has a solid extracellular matrix. 
 

Fluid connective proper 

▪ Fluid connective tissue contains cell and cell fragments, dissolved protein 

fibers, and watery ground substance. 

▪ Blood is fluid connective tissue. 

Connective tissue proper 

Loose connective tissue 

There are three types of loose connective tissue: 

1. Areolar connective tissue. 

2. Adipose connective tissue. 

3. Reticular connective tissue. 

 

Areolar connective tissue 

▪ Areolar connective tissue is highly variable in appearance and the least 

specialized connective tissue in the body. 

▪ It has a loosely organized array of collagen and elastic fibers and abundant 

distribution of blood vessels. 

 

 

consists of 

▪ Fibers (collagen, elastic, reticular) are arranged randomly. 

▪ Several kinds of cells can be found (fibroblasts, macrophages, plasma cells, 

adipocytes, mast cells, and a few white blood cells). 

▪ Semifluid ground substance. 

▪  

functions are strength, elasticity, and support. 
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Adipose connective tissue 

Made up of adipocytes that are specialized for the storage of triglycerides (fats) as a 

large, centrally located droplet. 

It has two types:  

A- white adipose connective tissue: 

o It is formed by large fat cells; each cell. Contains a large droplet of fat. 

o It appears yellow because contains carotene pigments. 

Sites (Locations): 

1- under the skin, mammary glands. 

2- around the kidney and blood vessels. 

3- in the abdominal wall. 

Functions: 

▪ Acts as a heat insulator and as a fat storage area in the body. 

▪ it supports the kidney and other organs. 

 



Lecture 5-6: Connective tissue proper                   Dr. Treefa F. Ismail, Dr. Sarwar N. Jafar                       
 

8 

B- Brown adipose connective tissue. 

o It is formed by fat cells; each fat cell is filled with multiple fat droplets. 

o It appears brown because it is rich in blood vessels and pigments. 

Sites (locations): 

1- mainly in fetuses and newborn infants. 

2- in the scapular, axillary and mediastinal regions. 
 

Functions:  

o It provides heat for newborns. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reticular connective tissue 

▪ Reticular connective tissue contains a meshwork of reticular fibers, on which 

fibroblast and leukocytes are suspended. 

▪ Has very little ground substance. 

▪ Mainly present in the hematopoietic system; spleen, lymph nodes, and bone 

marrow. 

Functions: fibers form a soft internal skeleton that supports other cells and bone 

marrow 
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Dense connective tissue 

▪ Dense connective tissue consists of densely packed fibers with relatively little 

space between the fibers. 

▪ Has a proportionately high protein fiber than the ground substance. 

▪ Also called collagenous connective tissue because of an abundance of collagen 

fibers. 

▪ Further divided into three categories. 

o Dense regular connective tissue. 

o Dense irregular connective tissue.  

Dense regular connective tissue 

▪ Has densely packed collagen fibers in the extracellular matrix that are oriented 

predominantly in one direction, which resists stretching and gives strength in the 

direction of orientation. 

▪ Has a silvery white appearance and is sometimes called white fibrous connective 

tissue. 

▪ Dense regular connective tissue occurs where strong, flexible support is needed. 

▪ Has few blood vessels which is the reason behind its slow healing properties. 

▪ Make structures such as tendons, which connect muscles to bones, and most 

ligaments, which connect bones to bones. 
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Dense Irregular connective tissue 

▪ Dense irregular connective tissue is characterized by large amounts of densely 

packed collagenous fibers that extend in all directions and are interwoven to 

provide tensile strength in any direction. 

▪ Found in the dermis of the skin and the submucosa of the gastrointestinal tract. 

 


