Lecture 2-Epithelium

Epithelium is lining and covering of surfaces or cavities
Epithelium-barrier for the tissue of the body
Skin is epithelium

Lumen- open of any tube
Secretion-Liver is an example of epithelial tissue
Absorption- Intestine or kidney tubules in absorption
Transport – Transport along epithelial surface, or through epithelium to underlying tissue.
Protection- From external stresses/abrasion (i.e skin)
Sensation- receive and pass along external stimuli

TYPICAL EPITHELIAL CELL

Apex has surface specialization- Microvilli
Glycocalyx- Carbohydrate -allows for cell surface reception-allows to recognize other cells. 
Absorption Epthelial cells has more amount of Glycocalyx
	Glycocalyx in epithelial cells allows more time to interact with molecules- Hard to see it. Easily stained by PAS
Surface specialization

When you have brush border microvilli it shows that it is an absorption cell. Microvilli (Brush border) can increase surface area. 1.2 micrometers in length. It is hard to see individual microvilli because it is only 1.2 micrometer and minimum resolution required by microscope is 2 micrometer. 

Stereocilia- Molecular speaking stereocilia are more similar to microvilli. They are very longer. 100 um in length. Can be easily seen through microscope (long hairs). Not found too frequently . We see stereocilia in inner ears. Sense sound. Also found in male reproductive system (in epididymis, and Vas deferens) where they have more absorptive function. Contain actin filaments	

Cilia- 7-10 um in length. Can be seen through microscope. There function is to move substance on surface. Clean ups the air in bronchia. Just general info- Stomach is very good in sterilizing substance. 

Lateral Specializations

Zonula occludens
Attaches cell together right near apex. (like a ziplock).
Keeps membrane away from each other
Controls movement of material inside the cell or outside the cell
Keep proteins that are meant to stay in apex side stays in apex side.
Protective barrier (prevents from pathogen) 
Zonula Occludens- prevents movement of fluid from cell to lumen 
As water goes out from cell to lumen causes diarrhea 
	
Zonula Adherens- 
Holds cell togather. Keeps proteins from adjacent cell away from each other. Attaches to actin cytoskeleton of cell. Cytoskeleton distributes the stress.

Macula Adherens (desmosomes)- Reinforce cell connection
	Desmosomes are going to be attached to intermediate filaments
	NOT ALL EPITHELIAL CELLS HAS ALL OF THIS STRUCTURES. IT DEPENDS ON FUNCTION

Gap junction- not specific to epithelial- communication with other cells-

Lateral invagination- increases the surface area in lateral area of the cell 

BASAL specializations

Basal infoldings
	Mitochondria in basal infolding- helps to pump energy against gradient- Hard to see mitochondria
Hemidesmosomes- 
	Half of a desmosomes- helps cells to attach to basement membrane- attaches to intermediate regions of filaments. 
Quantity depends on stress
Focal adhesions- helps cells to attach to basement membrane- attaches to actin.
	Quantity depends on stress

Basement membrane (basal lamina)
	When we talk abt epithelial cells we will refer it to as basement membrane. When we talk abt muscle or other cells we will refer it to a basal lamina
	Tells cells where to go-scaffolding
Compartmentalization- Prevents cells from passing through. Cancer cells do not have any affect if they can not pass the basement membrane
Basement membrane are usually negative charge. Would not allow other charges to pass through

Layers (as viewed under EM)
· [bookmark: _GoBack]Lamina Lucida- Appears clear. Research shows that it is not actually present. There is no lamina lucida (does not exist)
· Lamina Densa- Appears more fibrous
· Underlying Connective Tissue (collagen)
Tend to stain with PAS due to abundance of carbohydrates (such as proteoglycan which has sulfate groups that gives (-) charge, 
Laminin-multi adhesive glycoproteins-many things attach to it
Type 4 collagen-specific to basement membrane reticular lamina-type 3 underlines

Inmost cases Epithelial cells are avascular. They do not contain blood vells. They may be part of blood vessel, but they do not have blood vessel passing through it.

Not very active nucleus has heterochromatin

Endothelium- Refers to only epithelial cells found in blood vessels 
Active cells has more height than non-active cell

Goblet cell- Unicellular gland- has mucus which is carbohydrate rich tht protect epithelial cells from acids

Stratified squamous epithelium- Most common type of stratified cells. Widely available
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