CHAPTER 4  -  HANDOUT

tissue – group of similar cells having common embryonic origin and functions together to carry out 

             specialized activities

histology – study of tissues                     

4 basic tissue types in the body – epithelium, connective, muscle and nervous

epithelial tissue – covers and lines body surfaces and body cavities   also forms glands

connective tissue – protects and supports the body and its organs, binds organs together, stores

                               energy as fat, helps provide immunity to disease

muscle tissue – movement 

nervous tissue – detects changes in the external and internal environment and responds

3 primary germ layers are ectoderm, mesoderm, endoderm  

         epithelium comes from all 3 types, all connective and most muscle comes from mesoderm and

         nervous comes from ectoderm

biopsy – removal of a sample of living tissue for microscopic examination

cell junctions – contact points between plasma membranes of tissue cells 

           tight junctions – connect the cells of tissues that line the surface of organs and body cavities

           adhernens junctions – made of plaque a dense layer of proteins on the inside of the plasma

                                              membrane

           desmosomes – composed of plaque and linked by transmembrane glycoproteins

           hemidesmosomes – half a desmosome connecting to extracellular material such as basement

                                             membrane   anchors 1 kind of tissue to another in the body

           gap junctions – outer layers of adjacent plasma membranes converge but leave tiny intercellular 

                                     gap which is bridged by connexon, a transmembrane channel allowing passage

                                     of small ions and molecules

epithelium – cells arranged in continuous sheets in single or multiple layers      cells densely packed &

                      held by many cell junctions    little extracellular space      have apical surface exposed to                     

                      opening       basal surface adheres to connective tissue

                      has a basement membrane consisting of 2 layers – basal lamina having collagen fibers &

                            reticular lamina having structural proteins like reticular fibers and fibronectin

                      avascular – no blood supply 

         functions – protection, filtration, secretion, absorption, excretion

        2 types – covering and lining epithelium – skin, outer cover of some internal organs, inner lining 

                         of blood vessels, ducts and body cavities and interior of body cavities

· glandular epithelium – secreting portions of glands

covering and lining epithelium

                  2 criteria used  - arrangement of cell layers and  cell shape

· cell layers – a single layer of cells – simple

· more than a single layer – stratified

· looks like many layers but actually only one - pseudostratified                          -               - cell shape – squamous – flattened and skale-like

·                   - cuboidal – cube like

·                   - columnar – longer than wider

·                   - transitional – shape changes from columnar to flat and back

simple squamous - single layer flat cells   function: filtration, diffusion, osmosis & secretion in serous 

                              membranes          found: lines blood vessels, heart, lymphatic vessels, air sacs of lungs,

                                                                     glomerular capsule of kidney, epithelial layer of serous 

                                                                     membranes, inner surface of tympanic membrane

simple cuboidal - single layer of cube-like cells  function: secretion and absorption

                             found: surface of ovary, anterior surface of capsule of lens of eye, pigmented epithelium 

                                        of retina, lines kidney tubules and small ducts of many glands, secreting portion  

                                        of some glands - thyroid gland

simple nonciliated columnar epithelium - single layer of rectangular cells   function: secretion & absorption

                             found: lines GI tract from stomach to anus, ducts of many glands, gallbladder

simple ciliated columnar epithelium - single layer of ciliated rectangular cells  function: moves mucus &

                                                            other substances by ciliary action         found: lines a few portions 

                                               of upper respiratory tract, uterine tubes, uterus, some paranasal sinuses, and

                                               central canal of spinal cord

pseudostratified columnar epithelium - all cells attached to the basement membrane, not all cells reach the 

                                                               apical surface, nuclei are at different levels 

                           function: secretion and movement of mucus by ciliary action

                           found: lines airways of most of upper respiratory tract (ciliated type), lines larger ducts

                                       of many glands (nonciliated type), epididymis, part of male urethra 

stratified squamous - several layers of cells, cuboidal to columnar deep and squamous or flat superficially

                            function: protection            found: superficial layers of skin (keratinized type),  lining of

                                  mouth, esophagus, part of epiglottis, and vagina, and covers tongue - all wet  

                                  surfaces (nonkeratinized type)

stratified cuboidal - 2 or more layers of cells where surface cells are cube like     function: protection and

                                limited secretion and absorption        found: ducts of adult sweat glands & part of

                                male urethra

stratified columnar - several layers of polyhedral cells, columnar cells only in the apical layer

                                function: protection and secretion      found: part of urethra, large excretory ducts of 

                                 glands, small areas in anal mucous membrane, part of conjunctiva of the eye

transitional - several layers of cells, shape is variable - squamous when stretched to cuboidal when relaxed

                                function: permits distention     found: urinary bladder and portions of ureters and 

                                 urethra

GLANDULAR EPITHELIUM

    Function: secretion done by epithelial cells in clusters deep to the covering and lining epithelium

GLAND – one cell or group of highly specialized cells that secrete cells into ducts, onto a surface, or 

                  Into the blood 

     Classification 

1) endocrine glands – secretions enter the extracellular fluid then to the blood stream  do not 

                   enter a duct    secretions called hormones regulate many metabolic functions

2) exocrine – secrete into a tube or onto a surface either the skin or a hollow organ

structural classification

a) unicellular – single cell – goblet cell – no duct but is a unicellular mucus-secreting exocrine gland

b) multicellular – cells form a distinct microscopic structure or macroscopic organ

sweat, oil, salivary glands

classified by 2 criteria: shape of secretory portion and presence or absence of branches

1) simple – no branches

2) compound – the duct branches

1) tubular – secretory portion is tubular

2) acinar – secretory portion is flask-like

combining these 2 gives the structural classification of multicellular exocrine glands

simple tubular – large intestinal glands

simple branched tubular – gastric glands

simple coiled tubular – sweat glands

simple acinar – glands of penile urethra

simple branched acinar – sebaceous (oil) glands

compound tubular – bulbourethral gland

compound acinar – mammary glands

compound tubuloacinar – acinar glands of pancreas

                      functional classification

                         a) merocrine glands – form secretory product and release it    pancreas and salivary glands

                         b) apocrine glands – secretion accumulates at the apical surface then part of cell pinches off

                cell repairs itself and repeats the process   maybe no apocrine glands in humans

c) holocrine glands – accumulate a product and the cell dies and releases the conteints

                new cell division replaces the dead cell

MEMBRANES 

   a) mucous membrane – lines a body cavity that opens to the exterior    digestive, respiratory, 

                                       reproductive, urinary

                                       - epithelial layer of these membranes act as a barrier against disease   often have 

                                            tight junctions     goblet cells secrete mucus so membranes do not dry out

                                           traps particles in respiratory system

    b) serous membranes – lines a body cavity not open to the exterior and covers the organs in the cavity

                                        parietal layer covers the wall       visceral layer covers the organ        they are 

                                        continuous 

                                       makes serous fluid for lubrication         named for location   pleura pericardium  

                                             peritoneum

c) synovial membranes – lines cavities of freely moving joints

                                    no opening to the outside    have no epithelium  but have areolar CT with

                                    elastic fibers and adipocytes      secrete synovial fluid for lubrication and 

                                       nurishment   called articular synovial membranes

  CONNECTIVE TISSUE

      most abundant and widely distributed               the function of the  various forms: bins together, supports, strengthens      protects and insulates, compartmentalizes, is a major transport system and is a major site of stored energy

     2 basic elements  cells and matrix

           matrix consists of ground substance and fibers           ground substance present in spaces between

            cells and fibers

           matrix can be fluid, semifluid, gelatinous, fibrous, calcified

CT not usually on free surfaces but usually vascular except for cartilage and tendon (limited)

COMPONENTS

     CELLS    derived from mesodermal embryonic cells

                     each class of connective has an immature cell type whose name ends in -blast

                          blast types can divide and secrete matrix  fibroblast in loose and dense CT

                                 chondroblast - cartilage    osteoblast - bone

                     mature cell type   name ends in -cyte         reduced capacity for division and matrix formation

                                 maintains the matrix

              TYPES 

                 fibroblast large flat spindle shape with branching processes     present in all CTs secrete matrix

                 macrophage - histiocytes  come from monocytes (WBC)  used for defense can engulf bacteria

                          and cell debris by phagocytosis  some are fixed and some wander

                plasma cells - small and round develop from B lymphocytes and secrete antibodies

                mast cells - abundant alongside blood vessels supplying CT     produce histamine which dilates 

                          small blood vessels in inflammatory reaction

                adipocytes - fat cells  store triglycerides (fats) found under skin and around organs - heart, kidney

                white blood cells - mainly seen with certain conditions  neutrophils - infection

                            eosinophils - allergic reactions or parasitic worms

            MATRIX 

                 gives each CT unique properties      matrix has fluid, gel, or solid ground substance and protein

                            fibers 

               GROUND SUBSTANCE - between fibers and cells

                             plays active role in how tissues develop, migrate, proliferate, change shape

                             contains large molecules - complexes of polysaccharides and proteins

1)  hyaluronic acid - viscous slippery substance, binds cells together, lubricates joints

                  helps phagocytes move through CT    cells making hyaluronidase , enzyme

                    breaking down hyaluronidase  can move about in CT

2)  chondroitin sulfate - jellylike  substance supporting cartilage, bone, skin, blood 

                  vessels

3)  others - dermatan sulfate and keratan sulfate

4)  adhesion proteins - link components of ground substance to each other and to 

                  surface of cells

                  fibronectin - principal one

               FIBERS - strengthen and support

1)  collagen - 5 different types  very strong but not stiff so tissue is flexibile

                  often occurs in bundles in parallel affording great strength

                  protein is collagen - most abundant in the body 25% of all protein

                  found in most CTs - bone cartilage tendon, ligaments

2)  elastic - smaller but branched and form networks in tissue 

                  protein is elastin which is surrounded by glycoprotein called fibrillin

                  fibers can be stretched but return to original shape - elasticity

                  found in blood vessel walls, skin, lung tissue

3)  reticular - collagen plus a coating of glucoprotein   support walls of blood vessels

                 form network around fat cells, nerve fibers, skeletal and smooth muscle cells

                 formed from fibroblasts   very thin but form branches

                 support and strengthen and form stroma or supporting network of soft organs

                 help form basement membrane 

                       MARFAN SYNDROME - inherited disorder caused by defective fibrillin gene

                                                tissues with most elastic fibers most affected - weakened or malformed

                                                periosteum covering bones, ligaments holding lens of eye, walls of large

                                                   arteries    tall with long arms and legs, blurred vision, weakened aorta

                                                   which could burst

CLASSIFICATION OF CT

        embryonic CT    mesenchyme  and mucous CT

                   mesenchyme - all other CTs come from here             irregular cells, semifluid ground substance

                                           delicate reticular fibers 

                   mucous CT - Wharton’s jelly found in umbilical cord of fetus      scattered fibroblasts, jellylike

                                         ground substance and collagen fibers

        mature CT

a)  loose connective tissue  - fibers loosely woven, many cells present

                       areolar, adipose, reticular

1)  areolar - fibers - all 3 types        cells - fibroblasts, macrophages, plasma cells, adipocytes,  mast cells        semifluid ground substance

       function: strength, elasticity, support

       found: subcutaneous layer of skin, papillary region of dermis, lamina propria of mucus

                  membranes, around blood vessels, nervers, body organs

2)  adipose - adipocytes for triglyceride storage           function:energy reserve, reduce heat 

                  loss from skin, supports and protects         found: subcutaneous deep layer of 

                  skin, around heart and kidneys, yellow marrow of long bones, padding in joints

                  and eye socket    white fat - in adults   brown fat - in fetus and newborn 

                   generates lots of heat 

3)  reticular - reticular fibers and reticular cells       found: stroma supporting liver, spleen, 

                  lymph nodes, red bone marrow, reticular lamina of basement membrane, around

                  blood vessels and muscle tissue cells      function: forms stroma of organs, binds

                  smooth muscle cells together

b)  dense CT

1)  dense regular - matrix shiny white, mostly collagen fibers in bundles, fibroblasts in rows

                  between bundles       function: strong attachment between structures

                  found: tendons (muscle to bone), ligaments (bone to bone), aponeuroses 

                  (tendons attaching muscle to muscle or muscle to bone)

2)  dense irregular - a few fibrblasts, and mostly collagen fibers randomly arranged

                  function: strength         found: fascia - tissue beneath skin and around muscles,

                  reticular region of dermis, periosteum of bones, perichondrium of cartilage,

                    joint capsules, membrane capsules around organs, pericardium of heart, 

                    heart valves

3)  elastic - freely branching elastic fibers, fibroblasts between fibers

                    function: stretching          found: lung tissue, walls of elastic arteries, trachea,

                     bronchial tubes, true vocal cords, suspensory ligament of penis, ligaments

                     between vertebrae

                 c) cartilage - dense network of collagen fibers and elastic fibers embedded in chondroitin sulfate

                                           strength from colagen fibers but resilience from chondroitin sulfate

                                        mature cell type - chondrocyte in spaces in the matrix called lacunae   surface of

                                            most cartilage covered by dense irregular CT called perichondrium

                                         has no nerves or blood vessels except in perichondrium

                                         grows two ways - interstitial and appositional

                                              interstitial - from within when cartilage is young and pliable (childhood

                                               and adolescence)  chondrocytes divide and matrix continuously deposited

                                              appositional - from the outside - fibroblasts in deep layer of perichondrium

                                                divide and some differentiate into chondroblasts which deposit matrix

                                         three types - hyaline, elastic, fibrocartilage

1)  hyaline - fine collagen fibers & resilient ground substance  fibers are NOT visible 

                  chondrocytes numerous and visible       function: smooth surfaces for movement

                  at joints, also flexibility and support       found: ends of long bones, anterior ends 

                  of ribs, parts of larynx, trachea, bronchi, bronchial tubes, embryonic skeleton

2)  elastic - chondrocytes in a threadlike network of elastic fibers in the matrix

                   function: support and shape     found: lid of epiglottis, external ear, auditory tube

3)  fibrocartilage - chondrocytes scattered among bundles of collagen fibers in the matrix

                   function: support and fusion     found: pubic symphysis, intervertebral discs

                    menisci of knees, tendons inserting into cartilage

d)  bone -  basic unit for compact bone is an osteon or Haversian system containing lamellae,

                           lacunae, osteocytes, canaliculi, and central or Haversian canal 

                    spongy bone has no osteons but has trabeculae  containing lamellae, osteocytes,

                        lacunae, and canaliculi

                        function: supports soft tissues, protects delicate tissues, movement, stores calcium,

                        stores phosphorus, houses red bone marrow, stores triglycerides as energy source

e)  blood - liquid matrix called plasma  cells - RBCs  WBCs platelets      proteins are in a soluble

                     inactive form normally                       

