Epithelial Tissue Lecture Notes
Epithelial Tissue

-surface of your skin

-includes epithelia and glands

Epithelial- are layers of cells that cover internal and external surfaces

-cover every exposed surface of the body

-form surface of skin and line digestive, respiratory, reproductive, and urinary tracts

Glands- are structures that produce fluid secretions; they are either attached to or derive from epithelia

Important Characteristics of Epithelia

Cellularity- cells bound closely together by interconnections called cell junctions

Polarity- refers to structural and functional differences between exposed and attached surfaces

Attachment- base is bound to a thin basal lamina(basement membrane)

Avascularity- lack blood vessels, must obtain nutirenst by diffusion and absorption

Regeneration- cells that are damaged or lost are continuosly replaced through cell division

Functions of Epithelial Tissue

1. Provide Physical Protection
- protect exposed surfaces from abrasion, dehydration and destruction

2. Control Permeability
-any substance that enters or leaves must cross epithelium

-some or impermeable, others may use protein channels

-be regulated in modified response to stimuli

3. Provide Sensation
-contain a large supply of sensory nerves, extremely sentive

4. Produce Specialized Secretions
-produce secretions called gland cells

-release into surrounding interstitial fluid and blood

Specialization of Epithelial Tissues

1. movement of fluids over epithelial surface

2. movement of fluids through epithelium

3. production of secretions that provide physical protection

Two Functional Regions

1. Apical Surface- exposed to internal and external environment

2. Basolaterla Surfaces- includes base where cell attaches to underlying epithelial cells, and sides where the cell contacts its neighbor

Internal passageways have Microvilli

· a few or entire surface is covered

· creates larger surface area where secretion and absorption takes place ex. Digestive and urinary tracts

Cilia- Ciliated Epithelium

· 250 cilia that beat in a coordinated fashion ex. Respiratory Tract

Maintaining Integrity of Epithelia

1. Intercellular Connections

2. Attachment to Basal Lamina

3. Epithelial Maintenance and Repair

Intercellular Connections

-involve either extensive areas of opposing cell membranes or specialized attachment sites

Large Areas = Cell Adhesion Molecules(CAMs)

· may Intercellular Cement- layer of protoglycans that contain polysaccharide derivitives

Cell Junctions- specialized areas of cell membrane that attach a cell to another cell

1. tight junctions- lipid portions of two cell membranes join together by interlocking proteins
2. gap junctions- rapid intercellular communication, joined by interlocking junctional proteins
3. desmosomes- very strong can resist cell membranes, protoglycans link cell membrane
Two Types

-Buton Desmosomes- small discs connected to bands of intermediate fibers

-Hemidesmosomes- attach one cell to another, resemble half a button

Attachment to Basal Lamina

Lamina Lucida- acts as barrier

Lamina Densa- gives basement membrane strength, bundles of coarse protein fibers

Epithelial Maintenance and Repair

Epithelial cells are exposed to harsh environments- disruptive enzymes, toxic chemicals, pathogenic bacteris. Ex. Small intestine

· only way to maintain structure over time is by continual stem cell division

Classification of Epithelia

1. Cell Shape

2. Number of cell layers

Simple epithelium- one layer of cells covers the basal lamina

Stratified Epithelium- several layers cover basal lamina

Squamous Epithelia- thin flat, irregular shape, disc shape nucleus occupies thickest portion of cells


Simple Squamous Epithelium- protected regions where absorption and diffusion takes place ex. Respiratory exchange (alveoli), lining heart and blood vessels


Stratified Squamous Epithelium- located where mechanical stresses are severe ex. Surface of skin, lining of mouth, anus- protects against physical and chemical attacks
-apical layers on body surfaces are keratinized- tough and water resistant

Cuboidal Epithelia- resemble hexagonal boxes


Simple Cuboidal Epithelium- limited protection, occurs where absorption and secretion take place ex. Lines portion of the Kidneys


Stratified Cuboidal Epithelium- relatively rare, located along ducts of sweat glands and larger ducts of the mammary glands

Transitional Epithelia – tolerates stretching and recoil without damamge

-called transitional because appearance changes

Ex. Urinary bladder

Columnar Epithelia- appears rectangular


Simple Columnar Epithelium- found where absorption and secretion occurs


Ex. Small intestine, stomach, large intestine


Pseudostratified Columnar Epithelium- several types of cells that very in shape, not stratified, posses cilia ex. Nasal cavity, bronchiole tubes

Stratified Columnar Epithelium- relatively rare, provides protection pharynx, epiglottis, anus and urethra

Glandular Epithelia

-epithelia contain gland cells specialized for secretion

-range from scattered cells to complex glandular regions

Endocrine Glands

-produces endocrine secretions, released directly into interstitial fluid

-secretions also called hormones enter the blood stream

Hormones regulate and coordinate the activities and functions of various tissues, organs and organ systems

Ex. Thyroid gland, pituitary gland

Exocrine Glands

-produce exocrine secretions, discharged on epithelial surface

-most secretions reach surface through tubular ducts

Ex. Enzymes entering digestive, perspiration, tears, milk mammary

Modes of Secretion

1. Merocrine

2. Apocrine

3. Holocrine

Merocrine Secretions

-released from secretory vesicles, most common

-ex. Mucin mixes with water to form mucus- lubricant/protective barrier to foreign particles

Ex. Mucus in salivary glands coat food-reduces friction during swallowing

Apocrine Secretions

-involves loss of cytoplasm

Ex. Mammary glands involves combination of merocrine and apocrine

Holocrine Secretions

-destroys gland cell

-entire cell becomes packed with secretory products and bursts
Types of Secretions

1.Serous Glands- watery solution that contains enzymes

2.Mucous Glands- secrete mucins that form mucus

3.Mixed Exocrine Glands-contain more than one type of gland cell

Gland Structure

Unicellular Glnads- individual secretory cells

Multicellular Glands- include glandular epithelia and aggregations of gland cells

Unicellular Exocrine Glands- goblet cells- secrete mucins

-scattered among epithelial cells

Ex. Line the trachea and small and large intestine

Multicellular Exocrine Glands- secretory sheet
1. Structure of the Duct- gland is simple if it has single dutc that does not divide on its way to gland cells

Compound if gland divides one or more times

2. Shape of Secretory portion of cell- glands who glandular cels form tubes are tubular-tubes may straight or coiled

· Those that form blind pockets are alveolar

· Glands whose secretory cells form both tubes and pockets are called tubuloalveolar or tubuloacinar

3. Relationship between the Ducts and the Glandular 

