                           CHAPTER 4-THE LIVING FABRIC

  I. TISSUES-groups of cells that work together to carry out similar functions.


A. Histology-the study of tissues.

 II. TYPES OF TISSUES IN THE HUMAN BODY:


A. Epithelial Tissue


B. Connective Tissue


C. Muscle Tissue


D. Nerve Tissue

III. EPITHELIAL TISSUE (Epithelium-singular)


A. General Features of Epithelial Tissue


1. The cells of epithelium are arranged in sheets and are packed closely together.



2. It is avascular-does not contain blood vessels. Epithelial cells are nourished by nutrients 



    that diffuse from blood vessels in the underlying connective tissue.



3. Epithelium has a nerve supply.



4. Epithelium has a high regeneration rate. Cell division occurs rapidly in epithelial cells.


B. Structure of Epithelial Tissue:



1. All epithelial tissues rest upon and are supported by connective tissue.




a. Basement membrane-a layer of attachment between epithelial and connective 




    tissue.






1) 2 Layers of the Basement Membrane:






a) Basal lamina-secreted by the epithelial tissue. This layer acts to 




     as a filter that determines which molecules will diffuse from the 






     underlying connective tissue.






b) Reticular lamina-secreted by connective tissue. This layer acts to 






     provide support to the overlying epithelial tissue.




b. Apical Surface-upper, free surface of epithelial tissue that is exposed to the 




    exterior or to a body cavity. This layer may contain fingerlike projections called




    microvilli that increase the surface area of the tissue. Collectively, microvilli are




    often referred to as the “brush border.”


C. 2 Major Types of Epithelial Tissue:



1. Covering and Lining Epithelium



2. Glandular epithelium


D. Covering and Lining Epithelium


1. Arrangement of Cells in Covering and Lining Epithelium



a. Simple epithelium-is only one cell layer thick. This type of epithelium is found in




    areas where absorption, filtration and osmosis occur.




b. Stratified epithelium-is composed of two or more cell layers. This type of




    epithelium is found in areas where protection is important.




c. Pseudostratified epithelium-has the appearance of being several cell layers thick, 




    however, it is actually only one cell layer thick.



2. Cell Shapes in Covering and Lining Epithelium



a. Squamous cells-are flat and scalelike.




b. Cuboidal cells-are boxlike, almost as tall as they are wide.




c. Columnar cells-are column or rectangular in shape.




d. Transitional-cells that can change shape.



3. Specific Types of Covering and Lining Epithelium



a. Simple epithelium-Types




1) Simple squamous epithelium-composed of a single layer of flat cells. 






a) Is a very thin tissue so it is highly adapted for filtration.






b) Forms endothelium, which lines blood vessels and many of the 






     hollow organs of the body.






c) Mesothelium-serous membrane that covers the ventral body 






     cavity. It is composed of simple squamous epithelium.





2) Simple cuboidal epithelium-is involved in secretion and absorption. 





3) Simple columnar epithelium





a) Can be nonciliated (as in the gallbladder) or ciliated.




b. Stratified epithelim-Types




1) Keratinized stratified epithelium-is covered by a thick protein known as 





    keratin which serves to waterproof and resist bacterial invasion.





2) Nonkeratinized stratified epithelium




c. Pseudostratified epithelium
1) Pseudostratified columnar epithelium-located in the trachea, nasal cavity  

     this type of tissue contains:                           






a) Goblet cells-which function by secreting mucus.






b) Cilia

E. Glandular Epithelium-involved in secretion.



1. Glands-structures composed of clusters of glandular epithelial cells that are involved in 



     secreting hormones and chemicals into or onto the surface of the body.



2. Types of Glands in the Human Body:




a. Exocrine glands-secrete their products into ducts (tubes) that empty onto the surface 




    of an organ or onto the surface of the body. 





1) Structural Classification of Exocrine Glands:






a) Unicellular Glands-composed of 1 cell. 






b) Multicellular Glands-composed of several cells.





2) Functional Classification of Exocrine Glands:






a) Holocrine Glands-secretory product accumulates in the cytoplasm 




    of the cells of these glands. The product is released when the cell 




    dies. 






     Sebaceous or oil glands are examples of these types of glands.






b) Merocrine Glands-form their secretory product which is released 






     through ducts. Salivary glands are examples of these types of glands.






c) Apocrine glands-secretory product accumulates at the apical 





    surface of the secreting cells. This part of the cell pinches off of the 




    cell to form the secretion. Example: Mammary glands.




b. Endocrine Glands-release their secretions directly into extracellular fluid. From here, 




    the secretion diffuses into the bloodstream for transport through the body. 

IV. CONNECTIVE TISSUE-the most abundant type of tissue in the human body.


A. Functions of Connective Tissue


1. Binds structures together



2. Provides support



3. Protects, provides immunity



4. Insulates, pads



5. Transports materials through the body


B. General Features of Connective Tissue


1. Has an extensive nerve supply


2. Most types are highly vascular


C. Structure and Organization of Connective Tissue


1. Connective Tissue is composed of three basic elements: 




a. Cells-make up the bulk of most connective tissues. 





1) The suffix blast refers to unspecialized, immature types of connective tissue 





     cells.





2) The suffix cyte refers to mature types of connective tissue cells.




b. Fibers-provide support and strength to connective tissue. Collagen fibers, elastic 


   fibers and reticular fibers are three major types of fibers found in connective tissue.




c. Matrix-the material that surrounds connective tissue cells. This material is 



   noncellular.





1) It can be fluid, gelatinous or solid.





2) Ground substance-fills the spaces around the connective tissue cells. It is 





     composed of matrix and fibers.


D. Mesenchyme-embryonic connective tissue. This type of tissue develops early in embryonic 


     development and specializes into the different connective tissues that make up the body. Some 


     mesenchyme tissue remains in the human body throughout our lives.


E. Types of Connective Tissue in the Body:



1. Areolar Connective Tissue-contains all three types of connective tissue fibers. This tissue 



    provides strength, support and elasticity to body structures.




a. It also serves as a packaging tissue in the body. When a body area becomes inflamed, 




    areolar tissue soaks up the excess fluid to prevent edema from occurring.




b. Areolar tissue is classified as a type of loose connective tissue since the fibers in this 




    tissue are loosely arranged.



2. Adipose Tissue-fat tissue.




a. Adipocytes-mature cells in adipose tissue. These cells are specialized for fat storage. 




    The fat is stored in a fat vacuole.




b. Adipose tissue functions as an insulator, a source of stored energy and as a padding 




     around body structures.




c. Types of Fat in the Human Body:





1) White fat-typically found in adults, can be located anywhere in the body.





2) Brown fat-consumes nutrients to generate heat. Is more common in young 





     babies who cannot generate body heat by shivering.




d. Adipose is also classified as a loose type of connective tissue.




e. Subcutaneous layer-composed of areolar and adipose tissue. This layer attaches the  




    skin to the underlying tissues and organs.



3. Reticular Tissue-contains only reticular fibers. Is also classified as a loose connective tissue.




a. Is very common in lymph nodes, the spleen and bone marrow. This tissue holds 




    structures together and it can form a framework for blood cells to attach to.



4. Dense Regular Connective Tissue-fibers in this tissue are packed tightly together, thus, it is 



    referred to as being a dense type of connective tissue. 




a. Typically contains collagen fibers which offer a great deal of strength to this tissue.




b. This tissue provides strength, support to body structures.




c. Tendons-composed of dense regular connective tissue. These are connective tissue 




    cords that attach muscles to bone.



5. Dense Irregular Connective Tissue-fibers in this tissue have an irregular arrangement. 

   Again, this is a type of dense connective tissue. This type of tissue typically forms sheets in the 

   body that cover and protect organs and structures within the body.




a. This tissue is found in heart valves and in the periosteum (membrane that covers 




    bone).





6. Cartilage-is composed of fibers that are packed tightly together. It can withstand a great deal 



    of stress. 




a. Chondrocytes-mature cartilage cells. These are located in open spaces known as 



    lacunae.





1) Matrix surrounds the lacunae.





2) Perichondrium-the membrane that surrounds cartilage tissue.





3) Cartilage has a greatly reduced blood supply and nerve supply. Due to this, 



     it is a very slow growing and healing type of tissue. 




b. Chondroblasts-these are cells that secrete new cartilage matrix. These develop into 




    chondrocytes.




c. Types of Cartilage Tissue:





1) Hyaline Cartilage-most abundant type of cartilage in the body. It is located 



     at the ends of long bones. Hyaline cartilage greatly reduces friction and 



     absorbs shock at the ends of bones. This type of cartilage also makes up the 



     bulk of the embryonic skeleton and it forms the epiphyseal plates of 




     growing bones.






a) This is often referred to as articular cartilage. 





2) Elastic Cartilage-is very similar to hyaline cartilage in structure. This is 



    found where stretching is important. Specifically, this type of cartilage 



    makes up the ears, nose, glottis (voice box), and epiglottis (flap that covers 



    the trachea).





3) Fibrocartilage-typically forms pads in the human body. Can withstand 



     heavy pressure. Intervertebral discs and the pubic symphysis are examples 



    of fibrocartilage in the body.




d. As stated earlier, cartilage growth is a very slow process. There are two patterns of



    cartilage growth that occur:





1) Interstitial growth-occurs when chondrocytes increase in size by cell 




division. 





    Chondroblasts secrete new matrix as the cells divide and expand. This form 





     of growth occurs when cartilage is young and pliable.





2) Appositional growth-occurs when cells in the perichondium differentiate 




and divide. Matrix accumulate around the growing cells.



7. Bone (Osseous) Tissue-due to its hardness, bone has the ability to support and protect body 



     structures. Along with cartilage, bone forms the skeleton of the body.




a. 2 Types of Bone Tissue:





1) Compact Bone-forms the external covering over all bones in the body.






a) This type of bone is composed of repeating units known as 





     Haversian Systems (Osteons).






b) Components of  Haversian Systems:







1) Osteocytes-mature bone cells; are located in lacunae.







2) Lamella-rings of matrix. This matrix is composed of mineral






     salts (which can be calcium carbonate or calcium 






    phosphate).







3) Canaliculi-small canals that extend from lacunae, through 





     the lamellae of bone. Nutrients and wastes pass to/from 







     osteocytes through these small canals.







4) Haversian (Central) Canals-holes in the center of each 







     Haversian System. These openings contain blood vessels and 







     nerves. 





2) Spongy Bone-is not composed of Haversian Systems. This type of bone is





     composed of thin plates of bone known as Trabeculae. Trabeculae contain





     osteocytes and lamellae.



8. Blood-has a liquid matrix.




a. Components of Blood:





1) Plasma-the liquid portion of blood. This is the matrix of blood. Plasma





    contains a variety of dissolved compounds.





2) Formed Elements-cells and cell fragments in blood. The formed elements in 





     blood include the following:






a) Erythrocytes (Red Blood Cells)-involved in carrying oxygen to body 






    cells and carbon dioxide to the lungs. These lack a nucleus and cannot 






    divide.






b) Leukocytes (White Blood Cells)-function in fighting infection and in






     providing immunity to the body. These do have a distinct nucleus and 






     they can divide.






c) Thrombocytes (Platelets)-involved in blood clotting.

 V. MUSCLE TISSUE-is composed of fibers that are capable of generating force for contraction.


A. The functions of muscle tissue include moving bones, providing body support and protection and 


      thermogenesis (heat production).


B. Types of Muscle Tissue in the Human Body:



1. Skeletal Muscle Tissue-attaches to and moves bones.




a. Is classified as being striated and voluntary.



2. Cardiac Muscle Tissue-located in the wall of the heart.




a. Is striated and involuntary.




b. Contains intercalated discs-swellings of the cell membrane of cardiac muscle fibers. 




     These hold cardiac muscle fibers together during muscle contraction.



3. Smooth Muscle Tissue-is located in the internal organs and blood vessels of the body.




a. Is nonstriated and involuntary.

VI. NERVOUS TISSUE-makes up the brain, spinal cord and nerves of the nervous system.


A. 2 Types of Cells in Nervous Tissue:



1. Neuroglia (Support Cells)-support, insulate and protect the nervous system.



2. Neurons-the primary types of nerve cells. These are capable of generating and conducting 



    impulses (electrical signals) throughout the body. Neurons cannot divide.

VII. TISSUE REPAIR-the process by which tissue replace dead or damaged cells.


A. Tissue repair can occur in two major ways:



1. By Regeneration-the replacement of destroyed tissue with the same kind of tissue.


2. By Fibrosis-the formation of fibrous connective tissue (Scar tissue) over injured tissue.


B. Events that occur in Tissue Repair:



1. Inflammation-when injury occurs, certain leukocytes begin secreting inflammatory chemicals 



    which cause capillaries to dilate and become very permeable.




a. This allows other leukocytes, thrombocytes and plasma fluid to leak into the injury site.




b. Next a clot forms to prevent blood loss. The clot also protects the injury from bacterial 




    and viral infection.




c. Next, macrophages and other specialized cells remove any damaged tissue from the 



    site of the injury.



2. Organization-in this step, the blood clot is replaced by granulation tissue.




a. Granulation tissue-composed of capillaries and a variety of cells that promote tissue 




     growth in the injury site. This tissue also helps to protect the site from infection. This 




     type of tissue provides a framework for complete tissue repair to occur.




b. This is a critical repair stage since blood levels increase in the damaged tissue.



3. Regeneration-actual tissue growth in the injury site.


C. Epithelial and connective tissues have a high capacity for continuous renewal.


D. Muscle tissue repair can occur; however, it is generally a slow process.


E. Nerve tissue does not have much capacity for renewal.


F. Conditions That Influence Tissue Repair:



1. Tissue type


2. Nutrition-nutrients needed to direct healing of tissue include vitamins A, C, E and K.



3. Proper Blood Circulation-carries oxygen, nutrients to the injury site.



4. Age-young tissues generally repair faster than older tissues.

VIII. MEMBRANES IN THE HUMAN BODY-these cover and protect surfaces and structures in the body.


A. Types of Membranes in the Human Body:



1. Epithelial Membranes-composed of epithelial tissue and an underlying connective tissue layer.




a. Types of Epithelial Membranes:





1) Cutaneous Membrane-refers to the skin.





2) Mucous Membranes-line body cavities that open to the exterior of the 





body.






a) This includes the digestive, respiratory and urogenital tracts. All of 






     these systems are moist areas in the body.






b) These membranes are adapted for filtration, absorption and secretion.






c) These membranes often contain special secretory cells such as goblet 






     cells.






d) They form a protective barrier to prevent bacterial and viral invasion 




     of systems in the body.






e) Lamina propria-the connective tissue layer of a mucous membrane. It 






    connects the epithelial layer to the connective tissue layer.





3) Serous Membranes-line body cavities that do not open directly to the 





outside of the body. These often cover organs in the body. These are 





composed of simple squamous epithelium that covers a layer of areolar 





connective tissue.






a) These are made up of 2 distinct layers:







1) The Parietal Layer-attaches to the walls of body cavities.







2) The Visceral Layer-attaches directly to and covers internal 







    organs.






b) Serous membranes secrete a special lubricating fluid known as serous





     fluid which lubricates the surfaces of the parietal and visceral layers 





     so that they easily slide across one another.






c) Serous membranes are often named for the particular organ that they 






    cover.







1) Examples of this include: the pericardium, the pleural 





     

     membranes and the peritoneum.



2. Synovial Membranes-are composed entirely of areolar connective tissue. These line joint 



    cavities in the body. These membranes secrete synovial fluid which lubricates the cartilage at 



    the ends of long bones in the body.

IX. EMBRYONIC/DEVELOPMENTAL ASPECTS OF TISSUES

A. The major tissues of the human body develop from the primary germ layers (endoderm, mesoderm, 


      ectoderm) that form in embryonic development. 


B. All of the primary tissues and organs are in place by the end of the second month of embryonic 


     development. These tissues will continue to develop throughout the period of development.

 X. CLINICAL TERMS-from textbook

