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Anatomy & Physiology Lab
Chapter 4 - Tissues

I.  Overview

A.  Definition & Classification of Tissues

B.  Epithelium

C.  Connective Tissue

D.  Muscle

E.  Nervous Tissue

II.  Definition & Classification of Tissues

A.  __________:  group of closely associated similar cells that perform related functions

B.  __________ - the study of tissues

C.  ______ principle body tissue types:

1.  ____________ tissue covers body surfaces; lines hollow organs, body cavities, and ducts; and forms glands.

2.  _____________ tissue protects and supports the body and its organs, binds organs together, stores energy reserves as fat, provides immunity.

3.  ___________ tissue contracts and is responsible for movement and generation of force.

4.  ___________ tissue initiates and transmits action potentials (nerve impulses) from one body part to another.
III.  Epithelium - includes __________ epithelium (covering and lining), common to skin, lines body tubes and cavities, covers organs; and ____________ epithelium, found in glands.

A. ____________ of epithelial tissues:

1.  _________ or “free” surface is open to an exterior, body cavity, or lining of a hollow internal organ.

2.  _________ surface is attached to a connective tissue basement membrane.
3.  Specialized contacts - many cell ____________ are present, securing epithelial cells to each other

4.  They are _________; exchange of materials between epithelium and adjacent connective tissues is by diffusion.

5.  They have a ________ supply
6.  They usually have a high ________ rate
B. Cell __________ include:

1.  __________ - flat, tile-like; thin cells, usually with large nuclei; substances to diffuse rapidly through these cells.

2.  ________ - cube-shaped cells are thicker, adapted for ________ (release of a fluid by cell) and __________ (intake of fluids or other substances by cell).

3.  ____________ - tall, rectangular cells able to protect underlying tissues; again adapted for absorption and secretion; may have cilia or microvilli extensions on the apical surface

4.  _______________ - may look squamous, cuboidal, or columnar under different conditions (e. g., in urinary bladder)

C. Cell _________ include:

1.  ___________ - one layer of cells.  Found in areas of diffusion, osmosis, filtration, secretion, and absorption.

2.  ___________ - two or more layers.  Protects underlying tissues from wear and tear.

3.  ________stratified - simple columnar layer that looks stratified but is not; all cells touch the basement membrane, but not all cells reach the apical surface.

D. Epithelial Tissue Types

1. __________ Epithelium

a. _____________ - one layer of flat, tile-like cells
1)  Found in areas with little ______ and tear
2)  Functions include ________ in lungs, filtration in kidneys, osmosis & secretion in serous membranes.
3)  _______thelium lines heart and blood vessels
4)  _______thelium lines thoracic and pelvic cavities and covers organs within them.
b.  ____________ - one layer of cube-like cells
1) Adapted for ___________ and absorption
2)  Found covering the ovaries, in kidneys, and in many ________
c.  _____________ (nonciliated) - one layer of nonciliated, rectangular cells.

1)  Lines most of the ____ tract, where specialized cells with microvilli perform absorption and goblet cells secret mucus.
d.  Columnar (________) – lines small ________, fallopian tubes, and uterus.  Associated cilia move fluids or particles.
2.  ____________ Epithelium - has 2 or more layers of cells; has a protective function and rapid cell divisions; classified according to the shape of the __________ cells
a.  ___________ - has a variable number of cell layers that are flattest at the surface; mitosis occurs at the deepest layers and new cells move to the surface; two types of this tissue include:
1)  Keratinized SSE - contains tough __________ protein; makes up the outer layer of skin (____________); makes skin somewhat waterproof and protects from bacteria
2)  Nonkeratinized SSE - lines the oral and nasal cavities, __________, vagina, and anal canal; withstands moderate abrasion but not fluid loss
b.  Cuboidal - mostly 2-3 layers of cuboidal cells; lines sweat gland ducts, salivary glands, and the ___________
c.  Columnar - superficial cells are columnar, deeper cells are irregular; functions in protection and _____________; found in some glands, part of urethra, and anus lining
d.  ___________ - similar to nonkeratinized stratified squamous epithelium, except the surface cells are ____________ rather than flat; lines urinary bladder and ureters; specialized for _____________
3.  _________stratified Columnar Epithelium - appears stratified because nuclei are at different levels; contains many _________ cells and may have a ciliated apical surface.

a.  Ciliated PSCE lines __________ and bronchial tubes; cilia move foreign particles in mucus from lower respiratory sys.

E. _____________ Epithelium
1.  _________ are categorized as either endocrine or exocrine

a.  ___________ glands are ductless and secrete their hormones into the blood or surrounding extracellular fluid
b.  ___________ glands are connected to the epithelium by ____ and secrete their products onto body surfaces or into body cavities.  The two major types of exocrine glands are:
1)  ___cellular glands - single-celled glands, such as _______ cells; these are found in linings of the respiratory and digestive systems; cells secrete ________ to lubricate and protect the linings
2)  ______cellular glands -  composed of both secretory cells and cells of duct walls; functional categories are:
a)  _____________ glands- secrete a watery substance via exocytosis; includes salivary, pancreatic, and most ________ glands
b)  _____________ glands – secrete a milky substance via exocytosis; includes some sweat glands
c)  ___________ glands – cells accumulate a product, then burst to release the product (e.g., sebaceous glands)
Tissues (Part 2)

IV.  Connective tissue (___) – most abundant tissue, ______ other body tissues together, protects and provides for metabolic needs of organs

A.  Characteristics of connective tissues include:

1.  Most are highly ___________ (except cartilage, tendons, and ligaments)

2.  They are composed of many _____ types including:

a.  _____________ - most common cell type in CT, secretes collagenous, elastic, and reticular fibers

b.  ________cytes - fat cells that store energy
c.  ________ cells - dispersed throughout CT surrounding blood vessels; they produce heparine (an anticoagulant) and histamine, which is a vasodilator

d.  Erythrocytes - _____ blood cells (RBCs), transport O2
e.  Leukocytes - _______ blood cells (WBCs) for immunity
f.  ______________ - phagocytic cell derived from monocytes

g.  ___________ cells - derived from B-lymphocytes

3.  They have a lot of noncellular ________ between the cells.  This extracellular matrix (ECM) has two components:

a.  ____________ substance composed mainly of proteoglycans and polysaccharides (e.g.: hyaluronic acid, chondroitin sulfate); may be liquid, semisolid, gel-like, or hard

b.  __________ (proteins) provide support and include collagen (white), elastic (yellow), and reticular (fine collagenic) fibers

B.  The major _________ of CT include:

1.  Embryonic ___________- undifferentiated tissue from which other CTs are derived

2.  Connective tissue _______ - areolar, adipose, reticular; regular, irregular, and elastic dense fibrous CT

3.  ___________ - hyaline, elastic, and fibrocartilage

4.  ________ (osseous) tissue
5.  _________ 
C.  Connective Tissue _________ includes:

1.  ________ Fibrous Connective tissue, which has 3 types

a.  _________ CT - has gel-like matrix with all three fiber types; cells are fibroblasts, macrophages, mast cells, plasma cells, other WBCs, & adipocytes.  Locations include:

1)  Composes ________ that binds skin to underlying muscle and is highly vascular

2)  Surrounds ________ vessels and nerves

3)  Wraps & cushions _________
b.  ___________ tissue - contains numerous adipocytes

1)  Functions in _________ reserve, support and protection of organs

2)  Found in skin __________, around kidneys, heart surface, omentum, around joints, in women’s breasts

c.  ____________ CT - has a network of reticular fibers in a gel matrix and phagocytic cells; found in lymphatic tissues
2.  __________ Fibrous CT also has 3 types:

a.  __________ - composed primarily of parallel collagen fibers and some fibroblasts; found in _________ that attach muscle to bone and ___________ that attach bone to bone

b.  _____________ - mostly irregularly arranged collagen fibers and some fibroblasts; found in skin ________, submucosa of the GI tract, and fibrous capsules of organs and joints

c.  Elastic - has yellowish, irregular __________ fibers; found in large artery walls, larynx, trachea, and bronchial tubes

D.  ________ - has a semisolid matrix (chondroitin sulfate) containing collagen or elastic fibers and ________cytes; it is surrounded by a perichondrium (of dense irregular connective tissue)
1.  Chondro____ produce the matrix and give rise to chondrocytes

2.  Chondro______ occur within spaces called lacunae in the matrix

3.  Chondro_______ break down cartilage

4.  Cartilage has no _______ vessels or nerves

5.  Three major types of cartilage are:

a.  __________ C. - most abundant cartilage in body; has fine collagen fibers in a gel matrix

1)  Found in embryonic skeleton, at ends of ________, costal cartilage, in nose, and in respiratory structures

2)  Function: minimizes ________ at joints, provides support.

b.  _______cartilage - contains bundles of collagen in matrix

1)  Found in pubic symphysis, intervertebral discs, and knee _________
2)  Function: “_______ absorber”
c.  Elastic C. - contains _________ fibers in the matrix

1)  Found in ext. ______, epiglottis, Eustachian tubes

2)  Function: __________, gives support and maintains shape
E.  Bone (__________ tissue) - has a solid matrix containing calcium phosphate and collagen fibers and cells called ________cytes; surrounded by a periosteum
a.  Osteo______ build bone tissue and give rise to osteocytes; osteo_______ break down bone

b.  _________ (Haversian system) is basic unit of compact bone, consists of a central Haversian canal surrounded by lamellae rings interspersed with lacunae containing _______cytes; canaliculi extend between lacunae to connect osteocytes

c.  Functions: __________, protects, stores minerals, houses blood forming tissue in bone marrow.
F.  _________ (vascular tissue) - has liquid matrix called ________ and formed elements that include:

1.  _______cytes - RBCs that transport O2 to cells and some CO2 away from cells

2.  _______cytes - WBCs involved in phagocytosis, allergic reactions, and immunity

3.  ____________ - involved in blood clotting.

G.  ____________ - epithelial layer + underlying connective tissue = epithelial membrane.

1.  _________ M. - lines body tubes (GI, respiratory, & urogenital tracts); underlying connective tissue is called lamina propria.
2.  __________ M. - (pleura, pericardium, peritoneum) lines body cavities (__________) that do not open to exterior and covers organs (___________) within the cavities.

3.  __________ M. - line joint cavities, bursae, and tendon sheaths; do not contain epithelium; secrete lubricating _________ fluid.
V. __________ Tissue contractile tissues; consists of 3 types:

A.  _________ Muscle - multinucleated, _________, cylindrical fiber that occurs in fascicle bundles

1.  Spans joints of skeleton via ________
2.  Function:  ___________ movement of skeletal parts

B.  _________ Muscle - branched, striated fiber with single nucleus and _______________ disks between cells
1.  Found in ______ wall

2.  Function:  _____________, rhythmic contractions

C.  _________ Muscle – ____striated, elongated, spindle-shaped cell fibers with a single nucleus

1.  Found in walls of hollow internal _______
2.  Function:  ___________ movements in internal organs
VI.  __________ Tissue - composed of _______ that respond to stimuli and conduct impulses to and from all body organs, and __________ that support and bind neurons

