Laboratory Exercise
Histology Review
Objective

After reading and completing this exercise, you should be able to:

· Describe the general characteristics of the four types of tissues.

· Identify each of the four categories or tissues.

· Distinguish between the different types of epithelium and cite functions of and body locations for each type.

· Distinguish between the different types of connective tissue and cite functions of and body locations for each type.

· Distinguish between the different types of muscle tissue and cite functions of and body locations for each type.

· Identify, sketch, and label representative tissues from each of the four categories.

Tissues are groups of similar cells that work together to perform specific functions. The study of tissues is called histology. Tissues are generally classified into four major categories:  epithelial, connective, muscle, and nervous tissue. In this exercise, you will familiarize yourself with the characteristics of each type of tissue.

Epithelial Tissue
Objective

· List the general histological characteristics of epithelia.

· Describe and identify the different types of epithelial tissue and cite a function for each.

Epithelial tissue covers all the surfaces of the body, including the external surfaces (as part of the skin), the inner lining of the digestive, respiratory, circulatory, excretory, and reproductive systems (as part of the mucosa), and the lining of the doral and ventral cavities (as part of the meninges and pleura/mesenteries). Outgrowths from these surfaces may form glands, which are thus considered as epithelial derivatives.
Epithelial tissues are characterized by (1) closely packed cells with little intercellular space, (2) a basal layer of cells resting on a basement membrane that separates it from the underlying connective tissue, and (3) an absence of blood vessels (that is, it is avascular).
Epithelia are categorizxed according to the number of cell layers and the shape of the cells. Depending on the number of layers, an epithelium may be (1) simple (one layer of cells that are all in contact with the basement membrane), (2) stratified (two or more layers, with only the deepest layer in contact with the basement membrane), or (3) pseudostratified (really simple, in that each cell is in contact with the basement membrane, but not all reach the surface).
Classifying epithelia by shape, we say an epithelium may be (1) squamous (composed of flattened, polygonal cells), (2) cuboidal (as its name says, cube-shaped cells), or (3) columnar (in which the cells are elongated with oval nuclei located near the base of the cell). Some of the columnar epithelia have apical surface modifications—short microvilli (intestines), stereocilia (long microvilli, found in the epididymis), or true cilia (in the respiratory and genital systems).
Using the combined nomenclature, we get simple squamous (such as in the parietal layer of Bowman’s capsule), stratified squamous (such as the lining of the oral cavity), simple cuboidal (in kidney tubules), stratified cuboidal (in sweat gland ducts), simple columnar (as in the lining of the small intestine), and even stratified columnar (sometimes at the cardioesophageal junction). The urinary system has its own strange, so-called “transitional” epithelium, or urothelium.

· What type of tissue is made up of several layers of flat epithelial cells?

· What type of epithelium is typical of the respiratory passages?
Most of the glands of the body are composed of epithelial tissue. The tissue, called glandular epithelium, either produces specific secretions (sweat, milk, hormones, enzymes) or excretes waste products.
Mucous membranes consist of moist epithelial tissues; most also have a layer of loose connective tissue (lamina propria) deep to the basement membrane, resulting in a mucosa. These mucous membranes form the linings of the digestive, respiratory, urinary, and reproductive tracts, and thus open to the exterior of the body. While many may contain cells that secrete mucus (goblet cells), not all do. Some mucous membranes have a thin layer of smooth muscle (the muscularis mucosae).

Serous membranes are derived from mesoderm (hence, the cavities they line are coeloms); they consist of a surface layer of simple squamous epithelium (mesothelium) and a thin layer of loose connective tissue. Serous membranes line the surfaces of cavities that do not open to the exterior of the body.*
 They secrete a clear, watery fluid (called serous fluid) that “fills” the cavities formed by the pleura, pericardial membranes, and peritoneum.
Connective Tissue
Objective

· List the general histological characteristics of connective tissues.

· Describe and identify the different types of connective tissue and cite a function for each.

The connective tissues serve to bind or support the organs and are the most widely distributed tissues in the body. They are characterized by (1) widely scattered cells in an extracellular matrix, (2) the presence of extracellular fibers, and (3) the presence of capillaries—that is, vascularity. We classify connective tissues according to the nature of the extracellular matrix as loose (areolar) connective tissue, dense connective tissue, adipose tissue, cartilaginous tissue, osseous tissue, or blood.
Areolar, or loose, connective tissue contains cells called fibroblasts. These fibroblasts secrete the matrix, the consistency of which varies from a liquid to a semisolid gel; the matrix contains an amorphous ground substance and proteins that form collagenous, elastic, or reticular fibers. The collagenous fibers appear thick and wavy, the elastic fibers are threadlike, and the reticular fibers are thin and extensively branched. Loose connective tissue is found in the deeper layer of the skin, in the walls of hollow tubes, and underlying mucous and serous membranes.

Dense connective tissue is categorized as either irregular or regular. Dense irregular connective tissue is similar to the areolar connective tissue, but has fewer cells and more collagenous fibers. Dense regular connective tissue has many tightly packed, parallel bundles of collagenous fibers; it is found in tendons, ligaments, and fascia.

Elastic connective tissue contains more elastic fibers than collagenous fibers; this gives the structure a yellow color and permits some stretching. It is found in the walls of large arteries, the trachea, the vocal cords, and the ligamentum nuchae (particularly in grazing animals).
Adipose tissue consists of cells (adipocytes) specialized to store fat. The nucleus and cytoplasm of these cells are pushed to one side by the large vacuole of stored fat. When examined in microscopic sections, they have the appearance of signet rings.

Cartilaginous tissue is a specialized fibrous connective tissue. It is found in the pinnae of the ears, the nasal septum, on the ends of long bones in synovial joints, and as the tracheal rings. Cartilage also serves to connect the ribs to the sternum. Its translucent matrix consists of chondroitin in which numerous collagenous fibers are embedded. Within the matrix are numerous lacunae that house the cartilage-producing cells called chondroblasts. Cartilage is characterized according to the fiber type present in the matrix. Hyaline cartilage contains collagen fibers which are not visible with ordinary H&E type stains. Elastic cartilage contains a network of threadlike elastic fibers. And fibrocartilage, considered by some to be just a dense regular connective tissue with embedded chondrocytes, contains dense bundle of very visible collagenous fibers.
Osseous tissue consists of a firm matrix produced and secreted by cells called osteoblasts. In what is termed compact bone, these cells (now called osteocytes), surrounded by bone, are housed in spaces (lacunae) and arranged in concentric rings (lamellae) around a central (haversian) canal system; this arrangement constitutes the structural unit called the osteon. Blood vessels, nerves, and lymphatics run through the central canal. The osteocyte lacunae communicate through tiny channels, called canaliculi, which connect lamellae. Osseous tissue is an extremely dynamic tissue, constantly being remodeled by the interaction of the bone-forming osteoblasts and bone-reabsorbing osteoclasts.

Blood is a “loose” connective tissue, the matrix of which is a liquid called plasma.

· What features of bone are similar to cartilage?
Muscle Tissue
Objective

· List the general histological characteristics of muscle tissue.

· Describe and identify skeletal, cardiac, and smooth muscle and cite a function for each.

Muscle tissue is characterized by irritability, excitability, elasticity, and contractility; mostly, of course, the latter. It is classified according to cell type, location, and physiological activity. Contractile fibers in the cells enable the tissue to shorten, generating a force, and producing movement. The three cell types that are found in muscle tissue are skeletal, cardiac, and smooth muscle cells. These cell types make up the three types of similarly named muscle tissue. The cell membrane of a muscle cell is referred to as the sarcolemma, and the cytoplasm as the sarcoplasm.
Skeletal muscle, or voluntary muscle, is attached to the bones of the skeleton (through tendons) and is controlled at will. The cells of skeletal muscle are in the form of elongated fibers. The fibers consist of smaller fibrils, which give the fiber its striated appearance. These skeletal muscle fibers are multinucleate, and the nuclei are found just beneath the sarcolemma.

Cardiac muscle, which is found only in the walls of the heart, resembles skeletal muscle in that it appears striated. Its cells, however, are branched and interconnect with one another at junctions called intercalated discs. Intercalated discs appears as dense, dark bands parallel to the striations. The nucleus of cardiac muscle cells is centrally located. 
· What structural features of cardiac muscle are particularly suited for its function as pump for blood?
Smooth muscle, also known as involuntary or visceral muscle, is found in the walls of internal organs and is not usually subject to conscious control. Smooth muscle tissue does not appear striated. Its fibers are small, elongated and cylindrical, and have a single, centrally located nucleus. Smooth muscle is responsible for mixing and propelling food through the digestive tract and for moving urine through the tubes of the urinary system. In the reproductive tract, it provides the contractions of the epididymis and ductus deferens in the male and the labor contractions of the uterus in the female. In blood vessels, smooth muscle is responsible for regulating localized flow and global blood pressure.

Nervous Tissue
Objective

· List the general histological characteristics of nervous tissue.

The nervous system serves as one of the two major coordinating systems of the body (the other being the endocrine system). The neuron, or nerve cell, is the basic unit of structure and function in the nervous system. Neurons vary in size and shape, but their basic structure is the same. The cell body (perikaryon) contains a single nucleus. Cytoplasmic extensions of the cell body include (usually) a number of dendrites and a single axon. The dendrites receive impulse from sense receptors or other neurons and convey this information to the cell body. The axon conducts impulses, in the form of action potentials, away from the cell body. A physiological junction exists between two neurons (synapse), between a neuron and a muscle cell (neuromuscular junction), or between a neuron and a gland (neuroeffector junction).
Nerve fibers are collections of neuronal processes; they commonly occur in bundles forming either nerves (in the peripheral nervous system) or tracts (in the central nervous system). The fibers in a nerve remain separated and are surrounded by a connective tissue sheath, termed the endoneurium. They are then grouped into bundles (fasciculi) surrounded by connective tissue called perineurium. These bundles are then grouped into larger bundles still by a connective tissue layer called the epineurium, thus forming the nerve.
*� This is not totally true. In the female, the peritoneal (abdominopelvic) cavity communicates with the outside through the fallopian (uterine) tubes to uterus to vagina.
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