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Features of Epithelium  
 • Epithelium occurs in the body as a sheet of cells that 

covers a body surface, lines a cavity, or forms a gland. 

• Coverings, linings, glands. 

• Derived from any embryonic layer. 

 

 

 



Special Characteristics of Epithelium  
 • Composed of closely packed cells with little extracellular 

material between. 

• Adjacent epithelial cells are bound together by specialized 
contacts such as desmosomes and tight junctions. 

• Exhibits polarity by having an apical surface (free) and a basal 
surface (attached). 

• Supported by the underlying connective tissue. 

•  Innervated (has nerves) but  avascular  (no blood vessels) ; 
blood supply is in supporting connective tissue.  

• Has a high regeneration capacity. 

 

 



Protection 

Transcellular  transport 

Secretion 

Absorption 

Selective  permeability 

Detection  of  sensations 
 

Functions of Epithelium 



Intercellular  Junctions 





 



Tight Junction    ( Zonula  occludens ) 



Tight Junction   ( Zonula  occludens ) 



Adherens  Junctions ( Zonula adherens) 





Desmosome  ( Macula adherens ) 



Desmosome  ( Macula adherens ) 

Desmosome 

Hemidesmosome 



Desmosome  ( Macula adherens ) 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.slideshare.net/vannessangel24/biological-sciences5&ei=CSXjVNb9DpLcav3CgsgF&bvm=bv.85970519,d.d24&psig=AFQjCNHeb6KslwK3Sxz7C3pvoJyPjEUIlg&ust=1424258361067074


Desmosome  ( Macula adherens ) 



Hemidesmosome 



Gap  (Communicating) Junction 







Features of Apical surface of Epithelium  



 Finger-like extensions of plasma membrane of apical epithelial 

cell. 

 Present mainly in absorptive cells, increase surface area for 

absorption 

 Temporary or permanent. 

 BRUSH/STRIATED BORDER: seen in L.M. They are usually 

crowded on the cell apex forming the Striated border in the 

intestine and the Bruch border in the kidney.  

 Terminal web : supports microvilli 

 Microvilli are motile. They have many actin-containing 

microfilaments and large amounts of myosin. 

 Their number and size vary according to the degree of activity of 

the cell. 

 

Microvilli 



Microvilli 



Cilia 
• Motile cytoplasmic hair like projections capable of moving fluid and 

particles along epithelal surfaces. 

• Measuements: length 5-10 µ, diameter 0.2µ. 

• Number of cilia /cell is variable and ranges 1-300.  

• They move rythmically and rapidly in one direction. 

 



Cilia 





Cilia 

Microvilli 



• They are similar to microvilli except that they are longer 
and (much less motile)  than microvilli. 

• Little is known about their movements in vivo. 

• Sensory stereocilia contain many actin-containing 
microfilaments and large amounts of myosin. 

• Branched. 

• Location:  

•  In epididymis and ductus deferens they have an 
absorptive function, 

•   In the internal ear they have a sensory function. 

 

Stereocilia 



Stereocilia 



Stereocilia 



Classification of Epithelium 
 

According to the number of cell layers, epithelium is 

classified into: 

• Simple  

• Stratified  

Simple epithelium is named according to the shape of its 

cells. 

Stratified epithelium is named according to the shape of the 

cells in the  outermost layer. 

 

 



 Simple            =  one layer 

 Stratified         =  more than one layer 

Pseudostratified =  false layered (appears to be more than     

                        one  layer, but only one) 

         Ciliated    = with cilia 

Terms referring to the layers 
 



 Squamous = flat 

 Cuboidal   = cube 

 Columnar  = rectangular (column) 

Transitional = ability to change     

                       shape 

Terms referring to the cell 

shapes 



Simple 
Epithelium 



Types of Simple Epithelium 

 Simple 

squamous 

Simple 

cuboidal 

Simple 

columnar 

Pseudostratified 

columnar 

Lung alveoli  

Loop of Henle 

 

Small collecting 

ducts of kidney 

  

Glands and ducts 

(pancreas & 

salivary) 

  

Kidney tubules 
 

Cover ovaries 

 

Stomach 

Gall bladder 

     

 

Ciliated 
Respiratory tract 
( trachea and bronchi). 

 

Endothelium 
Blood vessels 

Lymph vessels  

The heart 

Ciliated 
Fallopian tube 

Stereocilia 
Epididimus  

 Ductus deferens  

Mesothelium 
Peritoneum 

Pleura 

Pericardium 

Microvilli 
Proximal -

convoluted tubules 

Small intestine 

 



Simple Squamous Epithelium 

 Participates in the formation of blood tissue barriers. 

 Permits and bidirectional movement of gases, fluids and 

nutrients from the free surface to underlying tissue. 



Naming of the simple squamous epithelium depends on the 

location: 

• Endothelium is the lining of the blood vessels, lymph vessels and 

the heart. 

• Mesothelium is the epithelium forming serous membrane lining 

internal body cavities:  Peritoneum, Pleura and Pericardium. 

• Simple squamous epithelium  found in Lung alveoli &Loop of 

Henle. 

 

 

 



Endothelium 

Simple Squamous Epithelium 



Simple Squamous Epithelium 



Mesothelium 



Mesothelium 



Mesothelium 



Mesothelium 



      Endothelium 



Simple Cuboidal epithelium 

Structure :   Single layer of cube shaped cells. 
 
Location:  Small collecting ducts of kidney, Glands and ducts of  
(pancreas & salivary glands), Kidney tubules, Cover ovaries. 



Simple Cuboidal epithelium 



Simple Cuboidal epithelium 



Simple Columnar Epithelium 

 Structure : Elongated layer of cells with nuclei at same level. 

Location : Small intestine,  Stomach,  Gall bladder, Proximal 
convoluted tubules, Forms major ducts of  exocrine glands. 

 



• Engaged in the protection of wet surfaces, absorption and 

secretion. 

• Simple columnar Epithelium: Found in Stomach , Forms major 

ducts of  exocrine glands  

• Simple columnar Epithelium ciliated: Found in  (Fallopian tube, 

Uterus), it helps in movement of fluid in the female genital tract. 

• Simple columnar Epithelium with microvilli: Found in Small 

intestine and proximal convoluted tubules( kidney), Gallbladder, 

 it helps in absorption.  

 

 

 

Simple Columnar Epithelium 



Simple Columnar Epithelium 
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Simple Columnar Epithelium ciliated 

Fallopian tube, Uterus  
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Simple Columnar Epithelium  
with microvilli ( H&E stain) 



Simple Columnar Epithelium 
 with microvilli  



53 

Simple Columnar Epithelium 
 with microvilli (PAS stain) 



Goblet Cells 



Simple Columnar Epithelium  
with microvilli & goblet cells 



Goblet Cells (PAS stain) 



Pseudostratified Columnar Epithelium 

  Structure : Irregularly shaped cells with nuclei at different levels – appear 

stratified, but aren’t. 

     All cells reach basement membrane. 

 Location:  Ciliated with goblet cells = Found in Upper respiratory   
tract (trachea and bronchi). It entraps foreign particles in the 
respiratory tract. 

      With stereocilia = Found in epididymis and ductus deferens. 
Perform a secretory and absorptive functions 

 
 

 
 



Pseudostratified Columnar Epithelium 
Ciliated with goblet cells   

 

Upper respiratory  tract (trachea and bronchi) 



Upper respiratory  tract (trachea and bronchi) 

Pseudostratified Columnar Epithelium 
Ciliated with goblet cells   
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Pseudostratified Columnar Epithelium 

with stereocilia  

 

Epididymis and ductus deferens 



Stratified 
Epithelium 



Stratified  

squamous 

Stratified  

cuboidal 

Stratified 
columnar 

Transitional 

epithelium 

Keratinized 
Epidermis of skin 

 

 

Larger ducts of 

exocrine glands 

such as: salivary 

glands . 

 

 Conjunctiva, lining 

the eyelids.  

 Large excretory 

duct. 

 

Urinary tract 

(Urinary bladder & 

Ureters )  

Non Keratinized 
Oral cavity , Pharynx 

Oesophagus,  

Anal canal. 

Uterine cervix,  

 Vagina  

Types of Stratified Epithelium 



Stratified Squamous Epithelium 

 Keratinized  

 Structure: The surface cells are full of keratin and non-nucleated, 

basal cells are active in mitosis and produce the cells of the more 

superficial layers.   

Location:   Epidermis of skin. 



Stratified Squamous Epithelium 
 Keratinized  

Epidermis of skin 



Epidermis of skin 

Keratin layers 

Epithelial layers 

Stratified Squamous Epithelium 
 Keratinized  



Epidermis of skin 

Stratified Squamous Epithelium 
 Keratinized  



Stratified Squamous Non keratinized 

Epithelium 

  Structure: Composed of several layers, basal cells are cuboidal or columnar 

and metabolically active, surface cells are flattened ( Squamous) and 

nucleated. 

 Location: Oral cavity, Pharynx, Oesophagus, Anal canal, Uterine cervix, 

Vagina.  



Stratified Squamous Non keratinized 

Epithelium 

 



Stratified Squamous Non keratinized 

Epithelium 

 



Stratified Squamous Non keratinized 

Epithelium 

 



Stratified Cuboidal Epithelium 

Structure: Generally  two layers of cuboidal cells. 

Location : Larger ducts of exocrine glands such as  salivary glands.  
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Larger ducts of exocrine glands such as  salivary glands.  

 

Stratified Cuboidal Epithelium 



Stratified Cuboidal Epithelium 
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Stratified Columnar Epithelium 

Structure:  Several cell layers, basal cells usually cuboidal, 

superficial cells elongated and columnar. 

 Location :  Conjunctiva, lining the eyelids & Large excretory duct. 
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Stratified Columnar Epithelium 



Conjunctiva, lining the eyelids  

Stratified Columnar Epithelium 
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    Excretory duct of salivary gland  “distal parts” 

Stratified Columnar Epithelium 



Transitional Epithelium  

 Structure: Many layers 

 Function : Allows stretching (change size), Protection. 

 Location : Urinary tract (urinary bladder & ureters )  

  

 

 

Unstretched (embty organ) 

Superficial layer of  

umbrella-shaped cells 

Stretched (distended organ) 

Fluid pressure  



Transitional Epithelium  



Transitional Epithelium  



Transitional Epithelium  


