.In general, know everything in regards to epithelial and connective tissues* 
Know properties, examples, and classifications of epithelia. 

Tissue: Groups of structurally similar cells that perform common/related function.
· We have tissues so that different cells have different responsibilities, so that everything is coordinated and organized. 
· Individual body cells are specialized; a division of labour
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Primary Types of Tissue (subtypes):
1. Epithelial: Covering, protection. In the inner and outer body. 
2. Connective: Support (structural component and linking component. Acts as filler. Blood, bone)
3. Muscle: Movement (skeletal, cardiac, smooth)
4. Nervous: Control/regulation. Communication. Very specialized, look very distinct from other types of tissues. Typically do not have the ability to regenerate. N b

Histology: Study of Tissues and their cellular organization. 

Epithelial Tissue: A sheet of cells that covers a body surface or lines a body cavity (uterus, respiratory system)
· Creates Boundaries

Covering and lining epithelium: skin, stomach lining, blood vessel lining

Glandular Epithelium: Usually organized into discrete small organs. Salvitory gland, sweat gland, hormone-producing glands. 

Functions of Various Epithelia
1. Protection: Skin- protection of fluid loss, physical protection against microorganisms when skin is cut. 
2. Absorption: Absorb the breakdown products. The products must be transported across the epithelia cells. Transport of certain molecules. GI tract.
3. Filtration/excretion: Kidney- filters blood, waste products are diffused out. Glucose molecules and amino acids/vitamins are reabsorbed to go back into the blood stream. Could be lining blood vessels or working to excrete more waste products. 
4. Secretion: Glands- Production of materials that are secreted. Ducts allow secretary products to be secreted.
5. Sensory reception: Sense of smell/taste- modified epithelia cells that are perceived in the brain. 

 Blood vessels do not actually reach the epithelial cells because of basement membrane. (ppt diagram)

Structural Characteristics
1. Cellularity: Very cell dense; not much space between cells that could be filled with secretions or fibers. Since it is a barrier, it must be continuous of cells. 

2. Specialized Contacts: Firmly attached to one another; tight junctions (Plasma membranes are nearly welded together, also make it very difficult for things to diffuse down between the two plasma membranes – important in stomach; do not want stomach acid to penetrate cells in stomach lining) and desmosomes (Modified areas of plasma membrane on each side. Desmosomes give strength for cell-to-cell attachment. )

3. Polarity: There is a surface that faces toward the lumen (apical), surface that faces toward the basement membrane (basal), and in contact with other cells. 3D shape. May carry things through the cell in a specific direction. There is directionality to these cells, and that means there is directionality to the organelles within the cells.  

4. Basal Lamina: Cilia pushes mucus out in a direction. Microvilli increases surface area. Creates efficient membrane.

5. Supported by connective tissue: Basement membrane= basal lamina+ underlying reticular CT
· Attachment for cell, filtration function.
**Cancerous epithelia cells fail to respect the boundary imposed by the basement membrane. 

6. Innervated by avascular: 

7. Regeneration: As they are regularly being damaged, they can keep replacing themselves and maintain a continuous barrier.

Classifying different subtypes of epithelial tissues:
1. Cell shape: 
Squamous(flat, not a huge barrier. Ex: Air sacs of lungs, blood vessels), cuboidal (more space to have more organelles, not a huge barrier. 
Columnar( more cell cytoplasm)
2. Layers:
Simple epithelia 
Stratified Epithelia (cells stacked on top of each other. Ex: Skin. What we see on our skin is often dead. Too far to receive nutrients)
Simple Epithelia
1. Simple squamous: Thin and permeable- filtration, diffusion, fast transport endothelium and in kidney/lungs. 
2. Simple Cuboidal: Secretion and absorption- Thinner than squamous. A lot of transport, not too thick and single later. Found in ducts of small secretory glands and kidney, tubule. 
3. Simple Columnar: Digestion and secretion. 

Stratified Epithelia
1. Pseudostratified columnar: Appears to be multiple layers but is only single layer. Lining bronchioles, Very tall cells. 


Transitional Epithelium (not simple, made up of several layers): Lines the bladder, as it is able to change in size to accommodate volumes of urine. Cells change shape (squamous to cuboidal). 

Stratified Squamous: Protective role. Need a stratified layer to maintain a continuous layer of cells in the oral cavity (sacrifices most superficial cells to be replaced by new and more strong cells). Layer at the bottom is cuboidal and flattens out toward the top. 

Gland: One or more cells that make and secrete a particular product. 

Endocrine: Ductless, secrete hormones. Can affect neighboring cell or goes through bloodstream. 

Exocrine: Mucous, sweat, oil/saliva, liver (bile travels to small intestine via ducts), and pancreas. Use ducts unless they are unicellular.
1. Unicellular
2. Multicellular

Secretory Method

Merocrine/eccrine: Exocytosis. Most common type. Most exocrine glands use this. 

Holocrine (think whole cell rupturing): Cell ruptures; only sebaceous glands. 

Apocrine: The apex (top of cell) pinches off with secretory product. When the mammary gland produces milk, the top of the cell comes off as the lipid product comes out. Mix of secretory methods. (Classification of mammary gland will not be asked on exam)

Connective Tissues 
1. Mesenchyme: Embryonic connective tissue
2. CT Proper: Areolar connective tissue
3. Cartilage: Support, covers ends of joints
4. Bone:
5. Blood: When blood is clotting, it has fibers in it. Allows for transport of substances. 

Main Functions: 
1. Binding or support: 
2. Protection: The skull or other cartilage
3. Insulation: Fat helps the body maintain temperature. Adipose tissue. 
4. Transportation: Blood. 



Structural Elements of CT: 
1. Ground Substance: 
· Inerstial (filling up spaces between cells) fluid and cell adhesion proteins and proteoglycans (molecules with a protein component or sugar component), hold water and create a gel-like matrix; molecular sieve (help filter what can go through the connective tissue)
· Fibronectin/laminin: Helps cells attach to CT elements 

2. Fibers (all three are found in areolar CT)
· Collagen: highest strength
· Elastic: (orange in PPT diagram) recoils and stetch
· Reticular: present in areas with a lot of white blood cells. Hang on to blood capillaries. 

3. Cells
· Blasts: Immature, actively mitotic. Fibroblast. Chondroblast, osteoblast, hemocytoblast.
· Cyte: Mature. Fibrocyte, chondrocyte, osteoblast, RBCs, WBCs, platelets.

Types of CT:
4. Mesenchyme: Embryonic
5. Proper
· Loose
· Dense (lots of collagen fibers)
Loose
1. Areolar: Gel like matrix with three fiber types. Cells= fibroblasts, macrophages, mast cells and some WBCS
 Found under the skin. 

Function: Cushioning of organs, immunity (macrophages) and inflammation; fluid reservoir. 
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