 
Histolgy

Epithelium
   Epithelium is the term used for all the covering and lining membranes of the body. It is composed of contiguous cells linked by cell junctions and resting on a specialized matrix, the basement membrane. All epithelia are avascular and are supported and nourished by the underlying connective tissue capillary. They are derived from all three basic germ layers (ectoderm, endoderm and mesoderm). 
 Classification of epithelial tissues:

A. Lining and covering epithelia
1. Form the boundary between external environment and body tissues

2. Cover body surfaces (e.g., the epidermis of the skin) and lines the lumens of internal organs that open to the exterior of the body

3. Line body cavities (e.g., peritoneal cavity) and covers the exte​rior of organs that project 
    into these cavities

4. Line blood and lymph vessels
5. Cell shape and number of layers correlate with the function of the epithelium.
B. Glandular (secretory) epithelia

1. Develop from a lining or covering epithelium by invagination into the underlying         

    connective tissue.
2. Form exocrine and endocrine glands 
3. Highly cellular (sparse intercellular space)
4. Most of them rest on a basement membrane. The basement membrane is composed of a                        

    basal lamina and a reticular lamina.
Functions of the basement membrane:
1. Provides support and attachment for the epithelial cells

2. Selective diffusion barrier

I- Classification by number of layers

•Simple epithelium

1-One cell layer thick

  2-All cells rest on the basement membrane (basal surface) and all cells face the free surface.

•Stratified epithelium
1-More than one cell layer thick

2-Only the deepest layer of cells contact the basement membrane and only the superficial-most cells have a free surface.
II- Classification by shape of surface cells

•Squamous

1-Cells are much wider than tall, resembling a "fried egg."

2-Nucleus is highly flattened.

•Cuboidal

1-Cells are of equal height and width.

2- Nucleus is spherical.

•Columnar

1-Cells are much taller than they are wide.

2-Nucleus is oval shaped, generally located toward the base of the celle.
Types of Lining and Covering Epithelium
Simple epithelial tissues 
•Simple squamous
Forms the lining of blood vessels, alveoli of the lungs, and inter​nal body cavities
•Simple cuboidal

Lines and absorbs, forms the walls of ducts and tubules
•Simple columnar

Lines and absorbs, forms the lining of the intestines and gall bladder.
•Pseudostratified

1-Cells are of various heights. All cells rest on the basement mem​brane, but only the tallest cells reach the free surface. 
2-Provides protection

3-Forms the lining of much of the respiratory tract and much of the male reproductive system

 Stratified epithelial tissues

•Stratified squamous
Protects from physical abrasion and prevents desiccation

There are two types:
1- Nonkeratinized (moist). Lining of wet cavities, including the mouth, esophagus, rectum, and anal canal; surface cells are nucleated and living.

2- Keratinized (dry). Epidermis of the skin; surface cells are nonliving.
• Stratified cuboidal/columnar. 

      ---st.cuboidal  (sweat gland)
     --st. columnar  (conjunctivae) 
· Transitional
1- Protective function; constructed to expand with distension of the hollow organs it lines

2-Unique to the urinary system; lines the urinary bladder and ureter

Surface Specializations
Microvilli
1-Finger-like extensions from the free surface of the cell.
2-Are relatively non-motile
3-Increase surface area for absorption

4-Prominent on cells lining the digestive tract and proximal tubules in the kidney

 Stereocilia

1-Large, non-motile 

2-Increase surface area

3-Present on cells lining the epididymis and ductus deferens in the male reproductive tract
 Cilia
1-Multiple hair-like extensions from free surface of the cell.
2-Highly motile.
3--Function to propel material along the surface of the epithelium (e.g., in the respiratory system and the oviduct of the female repro​ductive system)

Glandular Epithelial Tissues

General Considerations

1-Develop from or within a lining or covering epithelium. 

2-Invaginate into the underlying connective tissue and remain attached to the lining epithelium

Exocrine vs. Endocrine Glands

 Major classification of glands, which is based on the method by which their secretory product is distributed
 Exocrine glands

•Secretory products are released onto an external or internal epithe​lial surface, either directly or via a duct or duct system.

Endocrine glands
•No ducts; secretory products are released directly into the extracellular fluid where they can affect adjacent cells or enter the bloodstream to influence cells throughout the body (endocrine secretion).

·  Secretory products are called hormones.
Classification of Exocrine Glands

1- Unicellular glands. Individual cells located within an epithelium, such as goblet cells that secrete mucus

 2-Multicellular glands
Classification and types of multicellular glands
1-Simple tubular. (e.g., intestinal glands).
2-Simple, branched tubular. (e.g., fundic glands of stomach)

3-Simple, coiled tubular. Long unbranched duct; the secretory unit is a long coiled tube (e.g., sweat glands).

4-Simple, branched acinar (alveolar). Secretory units are branched and open into a single duct (e.g., sebaceous glands).

5-Compound tubular. Branching ducts with tubular secretory units (e.g., Brunner's gland of the duodenum)

6-Compound acinar (alveolar). Branching ducts with acinar secre​tory units (e.g., parotid salivary gland)
7-Compound tubuloacinar (alveolar). Branching ducts with both tubular and acinar secretory units (e.g., submaxillary salivary gland)
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