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Chapter 4 Notes: TISSUES

FOUR TYPES OF BODY TISSUE:

1. Epithelial

2. Connective (most abundant tissue in the body)

3. Muscle

4. Nervous

____________________________________________________________

EPITHELIAL TISSUE:

1. covers body surfaces

2. lines hollow organs, body cavities and ducts

3. forms glands

CHARACTERISTICS OF EPITHELIAL TISSUE:

1. cells are closely packed together

2. arranged in either single layer or multiple layer sheets

3. have an apical (free) surface and a basal surface that is attached to a basement membrane

4. has a nerve supply

5. avascular (no blood vessels).  Exchange of nutrients and wastes between epithelium and adjacent connective tissue is by diffusion

6. has a high mitotic rate, therefore a high capacity for renewal

7. epithelia are derived from ALL three primary germ layers:

ectoderm, endoderm and mesoderm

FUNCTIONS OF EPITHELIAL CELLS:

Protection,

Filtration,

Digestion,

Absorption,

Transportaion,

Lubrication,

Secretion,

Excretion,

Sensory reception,

Reproduction.

GLANDULAR EPITHELIUM:

A gland is a single cell or a mass of epithelial cells that are adapted for secretion.

Two Types: (Exocrine and Endocrine)

1. Exocrine

a) sudoriferous = secrete sweat

b) sebaceous = secrete oil

c) digestive glands = secrete enzymes

d) ceruminous = secrete wax (ear)

Exocrine glands = secrete into ducts at the surface of covering and lining epithelium or directly onto a free surface.  Examples = sweat, oil, mammary, salivary and digestive glands.

Endocrine glands = secrete HORMONES into interstitial space where they absorbed into the bloodstream through capillaries.  Examples = pituitary, thyroid, adrenal glands, etc..

TWO TYPES OF SWEAT GLANDS:

1. Apocrine

= found in skin of armpit, pubic region and areola of breasts.  They open into hair follicles and produce a sticky, viscous secretion that may contain pheromones.

2. Eccrine

= found throughout the skin EXCEPT for the lips, nail beds, glans penis, glans clitoris, labia minora and ear drums.

They are most numerous on palms and soles and produce a watery secretion that has a principle function to regulate body temperature.

FUNCTIONAL CLASSIFICATION OF EXOCRINE GLANDS:

= based on whether the secretion is released from an intact cell OR if the secretion consists of the entire cell itself or parts of the glandular cells.

Three Functional Types:

1. Merocrine glands

= secretion is released from an intact cell.

Example = pancreas and salivary glands

2. Apocrine glands

= part of the cell cytoplasm pinches off from the rest of the cell to form the secretion. 
Example = mammary glands

3. Holocrine glands

= the entire cell dies and becomes the secretion.  Then a new cell replaces the old cell.

Example = sebaceous (oil) gland found in skin

____________________________________________________________

ENDOCRINE GLANDS:

Are ductless; they secrete their product (hormones) into extracellular fluid which diffuses directly into the blood.

The endocrine system will be covered in A/P 243.

____________________________________________________________

TYPES OF EPITHELIAL TISSUE:

1. Covering and Lining Epithelium

a) covers body surfaces (superficial layer of skin)

b) inner lining of blood vessels, ducts and body cavities

c) interior lining of respiratory, digestive, urinary and reproductive systems

COVERING AND LINING EPITHELIAL LAYERS ARE:

1. simple = one single layer

2. stratified = several layers

3. pseudostratified = one layer that appears as two or more layers

SHAPES ARE:

1. squamous = flat

2. cuboidal = cube-like

3. columnar = rectangular

4. transitional = variable shapes

____________________________________________________________

COVERING AND LINING EPITHELIUM IS CLASSIFIED ACCORDING TO LAYERS AND SHAPE:

1. simple squamous

appearance (app) = single layer of flat cells

location (loc) #1 = kidney and lungs

function (fx) #1 = filtration and diffusion

loc #2 = serous membranes

fx #2 = osmosis and secretion

Endothelium lines the inside of the heart and blood vessels.

Mesothelium lines the thoracic cavity and abdominopelvic cavity and covers the organs within them.

2. simple cuboidal

app = single layer of cube-shaped cells

loc = covers ovaries, in kidneys and thyroid gland, and lines some glandular ducts

fx = secretion and absorption 

3. non-ciliated simple columnar epithelium

app= single layer of non-ciliated rectangular cells

loc = lines most of the gastrointestinal (GI) tract

Specialized cells contain:

a) microvilli which perform absorption

b) goblet cells which secrete mucus

fx = secrete mucus and do absorption

4. ciliated simple columnar epithelium

app = single layer of ciliated rectangular cells

loc = parts of upper respiratory tract, uterine tubes, uterus, some paranasal sinuses and the central canal of the spinal cord

fx = moves fluids or particles along a passageway by ciliary action

5. stratified squamous epithelium

app = several layers of cells; the top layer is flat and performs a protective function

loc = ketatinized = outer layer of skin.  Keratin is a protein that is waterproof, resistant to friction and repels bacteria.

loc = NON-keratinized = lines mouth, esophagus, vagina and covers tongue

fx = protection

6. stratified cuboidal epithelium

app = several layers of cells; the top layer is cube-shaped

loc = ducts of sweat glands and parts of the male urethra, and salivary gland ducts

fx = protection

7. transitional epithelium

app = several layers of cells whose appearance is variable

loc = lines urinary bladder and parts of the ureters and urethra

fx = permits distension because it is able to stretch

8.  pseudostratified columnar epithelium

app = one layer of rectangular cells that appear to be more than one layer

loc = ciliated, with goblet cells, lines most of the upper respiratory tract; lines large excretory ducts, eustachian tubes, and parts of the male urethra

fx = secretion and movement of mucus by ciliary action

____________________________________________________________

CONNECTIVE TISSUE (CT):

CT is the most abundant tissue in the body.  It is made of:

1. cells

2. ground substance

3. fibers

The ground substance plus the fibers is called the matrix.

The matrix is abundant in CT but cells are few.

The consistency of the matrix varies by location.  It may be fluid, semi-fluid, gelatinous, fibrous, or calcified.  It is usually secreted by CT cells and adjacent cells and determines the tissues qualities.

Mesenchyme = embryonic CT; the tissue from which ALL other CT's eventually arise.

Immature cell = name ends in "blast".

So, Chondroblast = immature cartilage cell.

Mature cell = name ends in "cyte"

So, Chondrocyte = mature cartilage cell.

Note:  immature cells produce the matrix and mature cells are mostly involved in maintaining the matrix.

____________________________________________________________

CELLS FOUND IN VARIOUS CT's:

1. fibroblasts = secrete fibers and matrix

2. macrophages = phagocytic monocytes (white blood cells)

3. plasma cells = antibody-producing B-lymphocytes (also WBC's)

4. mast cell = produce histamine

5. adipocytes = fat cells (store energy)

6. leukocytes = white blood cells

____________________________________________________________

CONNECTIVE TISSUE MATRIX

= ground substance and fibers which occupy the space between cells

1. ground substance consists of:

a) hyaluronic acid

b) chondroitin sulfate

c) dermatin sulfate

d) keratin sulfate

fx = supports, binds, and acts as an interface between blood and cells.  Provides a medium for exchange of wastes/nutrients by diffusion.

2. Fibers:  three types of fibers are embedded in the matrix between CT cells:

1) collagen fibers:

a) composed of the protein collagen

b) tough, resists stretching

c) found in bone, cartilage, tendons and ligaments

2) elastic fibers:

a) composed of the protein elastin

b) strong and stretches

c) found in skin, blood vessels and lungs

3) reticular fibers:

a) consist of collagen and glycoprotein

b) provide support in the walls of blood vessels

c) form a strong supporting network around fat cells, nerve fibers and muscle cells

d) help form the framework and basement membranes of many organs

NOTE: The function of fibers is to provide strength and support for tissues.

____________________________________________________________

TYPES OF CONNECTIVE TISSUE:

1. loose CT

2. dense CT

3. cartilage

4. bone

5. blood (liquid CT)

____________________________________________________________

LOOSE CT:

(fibers are loosely woven and there are MANY cells).

1. areolar CT

app = consists of all 3 types of fibers, several types of cells, and semifluid ground substance

loc = found in subcutaneous layer and mucous membranes, and around blood vessels, nerves and organs

fx = strength, support and elasticity

2. adipose tissue

app = consists of adipocytes; "signet ring" appearing fat cells.  They store energy in the form of triglycerides (lipids).

loc = found in subcutaneous layer, around organs and in the yellow marrow of long bones

fx = supports, protects and insulates, and serves as an energy reserve

3. reticular CT

app = consists of fine interlacing reticular fibers and reticular cells

loc = found in liver, spleen and lymph nodes

fx = forms the framework (stroma) of organs and binds together smooth muscle tissue cells

____________________________________________________________

DENSE CT:

(contains more numerous and thicker fibers and far fewer cells than loose CT)

1. dense regular CT

app = consists of bundles of collagen fibers and fibroblasts

loc = forms tendons, ligaments and aponeuroses

fx = provide strong attachment between various structures

2. dense irregular CT

app = consists of randomly arranged collagen fibers and a few fibroblasts

loc = fasciae, dermis of skin, joint capsules, and heart valves

fx = provide strength

3. elastic CT

app = elastic fibers and fibroblasts

loc = lungs, walls of arteries, trachea, bronchial tubes, true vocal cords and some ligaments

fx = allows stretching of various structures

____________________________________________________________

CARTILAGE:

App: Jelly-like matrix (chondroitin sulfate) containing collagen and elastic fibers and chondrocytes surrounded by a membrane called the perichondrium.

Unlike other CT, cartilage has NO blood vessels or nerves except in the perichondrium.

The strength of cartilage is due to collagen fibers and the resilience is due to the presence of chondroitin sulfate.

Chondrocytes occur within spaces in the matrix called lacunae.

____________________________________________________________

3 MAJOR TYPES OF CARTILAGE:

1. Hyaline Cartilage

(most abundant type)

app = fine collagen fibers embedded in a gel-type matrix.  Occasional chondrocytes inside lacunae.

loc = embryonic skeleton, at the ends of long bones, in the nose and in respiratory structures.

fx = flexible, provides support, allows movement at joints.

2. Fibrocartilage

app = contains bundles of collagen in the matrix.

loc = pubic symphasis, intervertebral discs, and menisci of the knee.

fx = support and fusion, and absorbs shocks.

3. Elastic Cartilage

app = threadlike network of elastic fibers within the matrix.

loc = external ear, auditory tubes, epiglottis.

fx = gives support, maintains shape, allows flexibility.

____________________________________________________________

MEMBRANES:

1. Epithelial Membrane = epithelial layer of cells plus the underlying connective tissue.

Types:

Mucous, Serous, and Cutaneous

____________________________________________________________

Mucous membrane = mucosa; it lines cavities that open to the exterior, such as the GI tract.

The epithelial layer of the mucous membrane acts as a barrier to disease organisms.

The connective tissue layer of the mucous membrane is called the lamina propria.

____________________________________________________________

Serous membrane = serosa

Examples: pleura = lungs

          pericardium = heart

          peritoneum = abdomen

*Note: Kidneys are RETROPERITONEAL (behind the peritoneum).

Serous membrane lines a body cavity that does NOT open to the exterior and it covers the organs that lie within the cavity.

The serous membrane has two portions:

1. parietal portion = outside of organ and lining the cavity.

2. visceral portion = covers the organ.

The epithelial layer secretes a lubricating SEROUS FLUID, that reduces friction between organs and the walls of the cavities in which they are located.

The serous fluid is named by location:

Pleural fluid is found between the parietal and visceral pleura of the lungs.

Pericardial fluid is found between the parietal and visceral pericardium of the heart.

Peritoneal fluid is found between the parietal and visceral peritoneum of the abdomen.

____________________________________________________________
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