Epithelium Layered Tissues: (cover or line the body)
*Note- an easy way to determine the type of epithelium you are examining is to first look at the number of layers in the epithelium. 
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Epithelium

One Layer Thick (Simple)   

              Multiple Layers Thick (Stratified)
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                             Look at the shape of the cells:
Simple Squamous Epithelium


Stratified Squamous Non-Keratinized (SSNon-K)

Simple Cuboidal Epithelium


Stratified Squamous Keratinized (SSK)

Simple Columnar Epithelium


Stratified Cuboidal
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*pseudo stratified Epithelium:
                                                                        Stratified Columnar Non -Ciliated 

                                                                        Stratified Columnar Ciliated
                                                                        Transitional Epithelium
*has a stratified appearance however is

 actually a single layer of cells with unaligned

 nuclei and some cells which do not reach the

 apical surface of the tissues.

I. Simple Epithelium Tissues:


A. Simple Squamous Epithelium (Function: filtration; diffusion)


- Thin single cell layer attached to a basement membrane.



- 2 Types: (differ by location only, not by formation of cell layer)

                                          1. Mesothelium: simple squamous that lines body cavities and cover organs.



Mesothelium of the GI tract

2. Endothelium: simple squamous that lines the inside of blood vessels and capillaries.
              Blue Arrow – Endothelium of a vein; Red Arrow- Endothelium of an artery

e Cuboidal Epithelium (Function: for secretion, absorption and excretion)
Cells have a cubed like appearance in cross section and are often found in duct systems and in the collecting tubules of the kidney (cells are as wide as they are deep).  Will see cells attached to a very visible basement membrane.

Cross Section of Kidney Collecting Tubules

Longitudinal Section of Kidney Collecting Tubules (Green Arrows)
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A = Basement Membrane; B=cuboidal epithelium
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C. Simple Columnar Epithelium (Function: protection, secretion, absorption)

- DO NOT GET THIS CONFUSED WITH PSEUDOSTRATIFIED CILIATED EPITHELIUM!!!

- Cells are taller than they are wide; form large ducts in body and the absorptive lining in the gut (will see in small intestine and GI tract)

2 Types:

1.    Secretory (i.e. stomach): ALL cells produce mucus; all cells have the appearance of mucus secretion (frothy appearance).

2. Absorptive (i.e. Small Intestine): Some cells are mucus secreting (goblet cells), some contain microvili (for absorption)
Stomach – Note all cells are secreting mucus




Small Intestine (Duodenum): Red arrows- 

(NO MICROVILLI)




 microvilli brush border; Orange Arrow- Goblet   
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        cells; Green Arrow-nuclei of cells

II. Stratified Epithelium Tissues:

A. Stratified Squamous Keratinized Epithelium- SSK (Function: protection)
· covers dryer surfaces which receive a lot of friction (i.e. epidermis)

· top layer has no nuclei

· consists of three different layers of basal cells (bottom layer), polymorphic cells, surface squamous cells

· top layer of cells are modified to form keratin (a protein used to form hair, skin etc.)

2 types of SSK:


1. Thin (thin layer of keratin – epidermis)

2. Thick (thick layer of keratin – soles of feet, palms of hands)

Thick – SSK

(note very thick layers of keratin above keratin hyaline granules)
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Thin-SSK

(note thin layers of keratin at top left hand corner of slide)
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B. Stratified Squamous Non - Keratinized Epithelium- SSNK (Function: protection)

· Coves wet surfaces that have a lot of wear and tear (i.e. esophagus, mouth etc.)

· consists of three different layers of basal cells (bottom layer), polymorphic cells, surface squamous cells

Both = Esophagus (note darker grouping of cells nearest the underlying connective tissue = basal cells, while those cells at the very top of the layers are the squamous cells (clearer in right hand picture))
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C. Transitional Epithelium (Function: distension- supplying elasticity/tension to urinary bladder)
- lines expandable tubes and organs in the body

- primarily found in the ureter and urinary bladder

         ** - cells appear round and almost cuboidal (top layer of cells are round)l in shape in a relaxed   bladder;  cells appear like SSNK tissue when organ is stretched(top layer of cells are flattened).. 
- may notice multiple nuclei per individual cell.
Ureter in Cross Section  
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D. Pseudostratified Epithelium– NOT REALLY STRATIFIED! 

(Function: to trap and remove unwanted particles from the respiratory tract)

· DO NOT GET THIS CONFUSED WITH SIMPLE COLUMNAR EPITHELIUM!!!

· found primarily in the respiratory tract

- 
find cells with unaligned nuclei, and of cells which are in contact with the basement membrane, BUT may or may not be in contact with the surface of the cell layer (giving a stratified like appearance)

- 
ciliated cells mixed with goblet cells (mucus secreting cells)

(Really nice upclose picture) Green Arrow: goblet cells; Yellow Arrows: cilia; Blue Arrow: basal cell
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Trachea

All Pictures Presented Were Taken from the following websites:

http://www.unomaha.edu/hpa/2740epithelium.html
http://www.unomaha.edu/hpa/2740epithelium.html
http://lifesci.rutgers.edu/~babiarz/DrBsRev.htm
http://www.siumed.edu/~dking2/index.htm
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Glandular epithelium (Parenchymous epithelium)

Generally formed by down growth of surface epithelium into underlying connective tissue, and separated from connective tissue by basal lamina.
                              [image: image2.emf]
Illustration showing development of glandular epithelium
Epithelium Glandular Tissues

2 Main Types of Glandular Tissues:


Exocrine – release secretions through ducts 


Endocrine - release secretions directly to the blood (covered in subsequent lectures)

Basic Characteristics of Glands:

1. Branched (many ducts) vs. unbranched systems ( one duct)

2. Secretions from glands can be watery substances (enzymes), mucus (glycoproteins), or both

3. Secretory units can be rounded (acinar glands), tube shaped (tubular glands) or have characteristics of both

I. Exocrine Glandular Epithelium

Salivary Glands of Tongue

Contrast of Serous Glands (Left) vs. Mucous Glands (Left)


A. Serous Glands- resemble small pizza pies; with round nuclei in cells (typically located on edges of cells) and basophilic (blue/purple) staining cytoplasm)
- have a centro acinar cell where duct of gland first forms
Secretions: watery substances (enzymes)

Pancreatic Serous Gland: Note dotted lines = basement membrane of cells; basophilic granules = enzymes

B. Mucus Glands- frothy circular units composed of cells with flattened nuclei in the edges of each cell; frothy or pale cytoplasm.
Secretions: mucus (glycoproteins)

Brunner’s Gland of the Duodenum
C. Mixed Glands- combination of both mucus and serous glands; contains a mucus gland unit with an attached serous gland crescent (serous demilune). Both types of secretions are released into a common duct system.
Salivary Gland – Arrow = Serous Demilune



Can You Identify These Structures? Where do you think you are?










1 – SSNK ; 2 – Mucus Glands; 3- Serous Glands; 4- Duct; 5- Muscle (skeletal)

(Most likely in the mouth near the tongue)

Classification of glands:

1- According to presence or absence of ducts: exocrine glands (have duct system) and

     endocrine glands (ductless) secrete hormones glands.
2- According to Nature of secretion:

- Serous secretion: secret watery fluid rich in protein (parotid glands)

- Mucous secretion: secret mucus; poor in protein (goblet cells)

- Muco-serus secretion: as in mixed salivary glands

- Milky secretion: mammary gland

- Wax secretion: glands in external ear

- Fatty secretion: sebaceous glands

- Watery secretion: sweat glands

- Cellular secretion: ovary and testis.

3- According to mode of secretion:
- Apocrine glands: a small portion of the apical cytoplasm discharged with

  the secretory products. eg. Mammary glands and some sweat glands.

- Holocrine glands: discharge whol cell; sebaceous glands (sebum).

- Merocrine glands: in which secretion occurs by exocytosis; i.e. no cellular

   changes as parotid glands.
4- According to Number of cells:

- Unicellular glands (goblet cells) secrete mucus.

- Multicellular glands that can be further classified according to the shape of

  secretory portion into:

A- Simple tubular gland: large intestine.

B- Simple coiled tubular gland: sweat glands.

C- Simple acinar (alveolar) gland: (rounded secretory unit) mucus-secreting glands of

    penile urethra

D- Simple branched tubular gland: stomach.

E- Simple branched acinar gland: sebaceous gland

F- Simple branched tubulo-alveolar glands: glands of oral cavity.

G- Compound tubular gland: liver, kidney

H- Compound acinar (alveolar) gland: mammary gland

I- Compound tubulo-acinar gland: pancreas
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Diagrammatic illustration of the types of glandular epithelium
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