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Loose C.T Dense C.T 



C.T Fibers 

1) Collagen fibers 

General (physical) characters: 

* Colorless wavy branched bundles formed of small non-branched 
fibers but when the fibers are collected gives a white color (as 
tendon).   

* Fibers made of collagen protein.  

  LM; thick, non-branched wavy acidophilic fibers present in bundles, 
the bundles may be branched and stained (pink with eosin, red with 
Van Gieson, green by Masson’s trichrome and blue with Mallory stain).  



Collagen fibers by Masson’s trichrome 
Collagen fibers by 

Mallory stain 



EM:  

- Collagen fibers have a variable diameter of 1-20 µm, 
and formed of closely packed thin parallel fibrils (50-
90 nm).  

- Collagen fibrils show elongated structure (parallel 
microfibrells or filaments) with transverse striations 
and have a characteristic periodicity of 64 nm (cross 
banding).  



2) Reticular fibers 

Sites: In the hematopoietic organs as spleen, lymph 
nodes, bone marrow and liver.  

 

LM: appear in H & E section (very thin and colorless), but 
stained brownish black by impregnation  

with silver salts.  

 

EM; very thin collagen fibers type III. 



3) Elastic fibers 
They are thin individual fibers, colorless (appear  

yellow when collected), present singly  

(not in bundle), can branch. 

Site:  

In the structures which have recoil function as ligamentum nuchae, ligamentum 
flavum, blood vessels, C.T of vagina, lung and yellow elastic cartilage.  

Physical characters:  

- Resist boiling and dilute solutions of acids or alkalis, partially dissolved by trypsin, 
completely hydrolyzed and digested by the pancreatic enzyme elastase.  

LM; appear as branched corrugated fibers, it is stained pale pink with H& E, reddish 
brown with Orcien stain and yellow by Van Gieson stain. 

EM; they appear as a homogenous fiber formed of central core of elastin surrounded 
by fibrillin microfibrils. 



Elastic fibers (regular) Elastic fibers (irregular)  



Extra cellular matrix 

- A complex homogenous transparent jelly like substance which suspend 
the C.T cells and fibers.  

 

- It is formed of two components:  

A) Tissue fluid component:  

A very small intercellular fluid similar to blood plasma.  

B) Ground Substances composed of: 

I) Glycosaminoglycans (GAGs).  

II) Structural glycoprotein (multiadhesive glycoprotein).  

III) Proteoglycans.  



Types of C.T proper 
                    I. Loose areolar C.T 

The commonest type of C.T proper in the body that  

contains all types of C.T cells and fibers with clear matrix. 

 

Structure:  

 It is formed of loose matrix containing spaces (areolae) filled with fluids and 
forms the major constitutes. 

 All C.T cells mainly fibroblasts, macrophages, fat, plasma and mast cells and 
all C.T fibers mainly collagen (in form of fibers and bundles).  

 Sites: All over the body (excepts the brain) mainly in hypodermis, under the 
epithelium (lamina propria) and submucosa of many systems as digestive, 
respiratory, urinary systems, serous membranes (pleura, pericardium and 
peritoneum) and around the different organs and blood vessels. 



2.Adipose C.T 

It is loose C.T but is very rich in fat cells. 

It is formed of large number of fat cells with few other C.T cells  

separated by C.T fibers and loose matrix contains blood vessels.  

* It has two types:  

1) White (yellow) unilocular adipose C.T:   

Structure: It is formed mainly of large adipocytes (about 120 m) which contain a 
single fat globule (unilocular), has a peripheral flat nucleus.  

- The cells appear vacuolated with H & E to give signet ring appearance but stained 
orange with Sudan III stain.  

Sites: Present in subcutaneous C.T of the axilla, abdominal wall, mammary glands and 
gluteal region. 



2) Brown (multilocular) adipose C.T: 

Structure:  

 It is formed of small fat cells (with round nucleus) which contain 
multiple fat droplets (multilocular), large number of mitochondria, and 
numerous lysosomes. 

 

* It appears brown due to high mitochondrial cytochrome content, many 
blood capillaries and brown pigment in lysosomes. 

 

Sites: It is present mainly in fetus and newborns, between the scapula, in 
the axilla 

. 



3.Reticular C.T 

- It is a fine type of loose C.T characterized by a network of 
reticular fibers and cells. 

 

Stain: Stained by silver stain (brownish black). 

 

Sites: 

 - It is present in the stroma of any parenchymatus organs (liver, 
testis, ovary and kidney glands endocrine and exocrine) to 
support and give the architecture of these organs.                              



4.Mucoid (mucous) C.T 

- It is one type of loose C.T rich in ground substances (matrix). 

Site: Observed in umbilical cord.     

Structure:  

- It is formed mainly of large amount of soft jelly like intercellular matrix 
called (Wharton's jelly) rich in mucin and hyaluronic acid in which 
small numbers of fibers (collagen and few elastic).  

- Small fibroblasts (mucoid cells) and mesenchymal cells are randomly 
distributed.   

* Mucous like C.T may be observed in nucleus pulposus of intervertebral 
disks and pulp of growing teeth.  



Small fibroblasts (Mucoid cells) 

Matrix 

Mucoid C.T 



II- Dense white collagenous (fibrous) C.T 
- It is a very dense type of C.T proper rich in collagen fibers and appears white in fresh 

state, it is formed of cells (fibroblast & fibrocytes), fibers (collagen type I & some 
elastic) and very little or absent matrix (to become dense).  

* It has two types (regular and irregular)      

1) Regular type 

It is formed of collagen fibers (type I) in form of bundles which are  

arranged regularly. 

Sites: Tendons and ligaments.  

 

2) Irregular type 

- Dense collagen fibers and bundles are arranged irregularly.  

Sites: Fibrous capsule of all organs e.g. liver and spleen. 

- Dermis of the skin. 



Dense yellow elastic C.T 
It is a dense type of C.T proper which is rich in elastic fibers and appears yellow in 

fresh state. 

Structure: 

It is formed of condensed parallel elastic fibers separated with loose C.T, and fine 
collagen fibers, few fibroblasts and fibrocytes between the elastic fibers. 

Sites:  

a) Regular type which present in: Ligamentum flavum between vertebrae. 

b) Irregular type which present in: 

- Trachea and bronchi, between the alveoli. 

- The wall of the vagina. 



Assignment  

I. Give an example: 
a. Dense yellow elastic C.T (regular type). 

b. Mucoid C.T. 

c. Dense white collagenous C.T (regular type).  

 

II. Enumerate types of C.T. fibers. 

 
 



 

III. Choose the correct answer:  
 

1- All the following statements about elastic fibers are correct EXCEPT: 

A- Formed of core of elastin protein. 

B- Synthesized by fibroblast. 

C- Stained well with orcien stain. 

D- Present in form of branched bundles. 

E- Lose its elasticity with age and can calcified. 

 

2- Which of the following sites is white regular collagenous C.T? 

A- Reticular layer of dermis.  

B- Fibrous capsule of organs. 

C- Tendon of biceps muscle.  

D- Sclera of the eye. 

E- Core of umbilical cord. 



3- Which of the following best describes the C.T stroma of the organs? 

A- Reticular C.T.  

B- Loose areolar C.T.  

C- Dense irregular C.T. 

D- Dense regular C.T.  

E- Adipose C.T. 

 

4- The best stain for elastic C.T is: 

A- Masson stain.  

B- Orecin stain.  

C- Mallory stain. 

D- Osmic acid stain.  

E- Trypane blue. 







White collagenous C.T 



Elastic fibers (irregular) in loose C.T 



Elastic fibers (regular) in wall of blood vessel 



Reticular C.T 



Umbilical cord (Mucoid C.T) 



Small fibroblasts (Mucoid cells) 

Matrix 

Mucoid C.T 
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