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Tissues       

 Tissues - Groups of cells similar in structure and function 

and perform a common function  

 Histology – The study of tissues 

 The four types of tissues 

 Epithelial   (Covering) 

 Connective  (Support) 

 Muscle   (Movement) 

 Nerve   (Control) 



Matrix 

 All tissues contain matrix of fibrous proteins 

 Contains clear gel known as ground substance, 

tissue fluid, extracellular fluid, interstitial fluid or 

tissue gel 

 



 Serve as primitive tissues from which all body 

organs will derive 

 Ectoderm – forms structures of the nervous system 

and skin epidermis 

 Endoderm – forms epithelial linings of the digestive, 

respiratory, and urogenital systems 

 Mesoderm – forms all other tissues 

 Endoderm and ectoderm are securely joined and 

are considered epithelia 

Primary Germ Layers 



Primary Germ Layers 



Primary Germ Layers 



Epithelial Tissue (Covering) 

 Covers the body surface or lines a body cavity 

 Occurs in the body as 

 Covering or lining epithelium 

 Forms outer skin and cavity lining 

 Glandular epithelium 

 The glands of the body 

 Forms boundaries between different 

environments 

 



Functions of Epithelium   

 Protection 

 Absorption 

 Filtration 

 Excretion 

 Secretion 

 Sensory reception 



Classification of Epithelia 

 Simple 
Single layer 

 Normally 

where water 

absorption and 

filtration occur 

 Stratified 

 Two or more 

layers 

 Normally 

where 

protection is 

needed 

 



Classification of Epithelia  

 Squamous 

 Flattened 

 Scalelike 

 Cuboidal  

 Boxlike 

 Columnar 

 Tall 

 Column Shaped 



Four Types of Simple Epithelia 

 Simple Squamous 

 Simple Cuboidal 

 Simple Columnar 

 Psuedostratified 

 



Epithelia: Simple Squamous 

 Single layer of flattened cells 

 Functions   

 Diffusion and filtration 

 Provide a slick, friction-reducing lining in lymphatic and 

cardiovascular systems 

 Present in the kidney, lung air sacs, lining of heart, blood 

vessels, lymphatic vessels, and lining body cavities 



Epithelia: Simple Squamous 



Epithelia: Simple Cuboidal       

 Single layer of cubelike cells  

 Function in secretion and absorption 

 Present in kidney tubules, ducts and secretory portions of 

small glands, and ovary surface 



Epithelia: Simple Cuboidal 

 Single layer of cubelike cells with large, spherical 

central nuclei 

 Function in secretion and absorption 

 Present in kidney tubules, ducts and secretory 

portions of small glands, and ovary surface 



Epithelia: Simple Columnar       

 Single layer of tall cells; many contain cilia 

 Function in absorption and secretion 

 Non ciliated type line digestive tract and gallbladder 

 Ciliated type line small bronchi, uterine tubes, and some 

regions of the uterus 

 Cilia help move substances through internal passageways 



Epithelia: Simple Columnar 



 

Epithelia – Psuedostratified 

 
 Looks multilayered, some does not reach free 

surface and all touch the basement membrane 

 Contains cilia and goblet cells 

 Secretes and propels mucus 

 Found in respiratory tract and male urethra 

 



 

Stratified Epithelia 

 
 Several layers thick with only deepest layer 

attaching to basement membrane 

 Most widespread epithelia in the body 

 Deepest layers undergo continous mitosis 
 Daughter cells push upward in migration 

 Four types of stratified epithelia 

 Stratified squamous 

 Stratified cuboidal 

 Stratified columnar – very rare 

 Transitional epithelia 

 



Epithelia: Stratified Squamous 

 Thick membrane composed of several layers of cells 

 Function in protection of underlying areas subjected to 

abrasion  

 Forms the external part of the skin’s epidermis, and linings 

of the esophagus, mouth, and vagina  



Epithelia: Stratified Squamous 

 Thick membrane composed of several layers of 

cells 

 Function in protection of underlying areas subjected 

to abrasion  

 Forms the external part of the skin’s epidermis 

(keratinized cells), and linings of the esophagus, 

mouth, and vagina (nonkeratinized cells) 



  

Epithelia: Stratified Cuboidal 

 
 Secretes sweat, sperm production and ovarian 

hormones 

 Sweat glands, ovarian follicles and seminiferous 

tubules 

 



Epithelia: Transitional   

 Several cell layers, basal cells are cuboidal, surface 

cells are dome shaped 

 Stretches to permit the distension of the urinary 

bladder 

 Lines the urinary bladder, ureters, and part of the 

urethra 



Epithelia: Transitional 

 Several cell layers, basal cells are cuboidal, surface 

cells are dome shaped 

 Stretches to permit the distension of the urinary 

bladder 

 Lines the urinary bladder, ureters, and part of the 

urethra 



Epithelia: Glandular     

 A gland is one or more cells that makes and secretes an 

aqueous fluid 

 The product is called a secretion 

 Glands are classified by: 

 Endocrine – internally secreting 

 Exocrine – externally secreting 



Endocrine Glands    

 Ductless glands that produce hormones 

 Each hormone prompts its target organ to respond in a 

certain way 



Exocrine Glands     

 Secrete their products onto body surfaces (skin) or into 

body cavities 

 More numerous than endocrine glands 

 Examples include mucous, sweat, oil, salivary glands, liver 

(producing bile), pancreas (digestive enzymes) 



Connective Tissue    

 Found throughout the body 

 Most abundant and widely distributed in primary tissues 

 Main classes of connective tissue 

 Connective tissue proper 

 Includes fat and the fibrous tissue of ligaments 

 Cartilage 

 Bone 

 Blood 



Functions of Connective Tissue 

 Binding and support 

 Protection 

 Immune protection 

 Movement 

 Storage 

 Insulation 

 Heat production 

 Transportation 

 



Structural Elements of Connective 

Tissue 

Fibers 

 Collagen  

 Extremely tough (tougher then steel fibers of same size) 

with high tensile strength 

 Elastic 

 Found where elasticity needed 

 Skin, lungs, blood vessels 

 Reticular  

 Surrounds small vessels 

 Very delicate networks around small vessels 

 



Areolar (Loose) Connective Tissue  

Areolar connective tissue 

 Gel-like matrix with loose fiber arrangement 

 Functions 

 Supports and binds other tissues 

 Holding body fluids (ground substance) 

 Holds as much fluid as the bloodstream 

 Edema  

 Defending against infection 

 Wraps and cushions organs 

 Widely distributed throughout the body 

 Subcutaneous tissue and mucous membranes 



Areolar Connective Tissue 



Fibrous Connective Tissue  

 Contains closely packed bundles of collagen fibers 

that run in the same direction, parallel to the line of 

pull 

 Enormous tensile strength and binds structures 

together 

 Tendons – connects muscle to muscles 

Aponeuroses – broad flat tendon 

 Ligaments – connects bones to bones 



Fibrous Connective Tissue  



Adipose Connective Tissue  

Adipose connective tissue 

 Matrix similar to areolar connective tissue  

 Nutrient storing ability is much greater 

 Functions 

 Reserves food stores, insulates against heat loss, and 
supports and protects 

 Subcutaneous tissue 

 Found under skin, around kidneys, within abdomen, and in 
breasts  

 Local fat deposits serve nutrient needs of highly active 
organs  



Adipose Connective Tissue 



Connective Tissue: Blood  

 Is the most atypical connective tissue 

 Does not connect or give support 

 Classified as connective tissue because of it’s 

embryonic origin 

 Functions in the transport of respiratory gases, 

nutrients, and wastes 



Connective Tissue: Blood 



Elastic Connective Tissue  

 Irregularly arranged collagen fibers with some elastic 

fibers 

 Withstands tension in many directions providing 

structural strength 

 Found in the leathery dermis, submucosa of the 

digestive tract, fibrous organ capsules, and joint 

capsules 



Elastic Connective Tissue 



Connective Tissue: Bone (Osseous 

Tissue)      

 Hard, calcified matrix with collagen fibers found in 

bone 

 Supports, protects, and provides levers for muscular 

action 

 Stores calcium, minerals, and fat 

 Marrow inside bones is the site of hematopoiesis 



Connective Tissue: Bone (Osseous 

Tissue) 

j 



Cartilage      

 Stands up to both tension and compression 

 Tough and flexible 

 Lacks nerve fibers and is avascular 

 Receives it’s nutrients by diffusion from blood vessels located 

in the connective tissue 

 Cartilage is up to 80% water 

 Three varieties: 

 Hyaline, Elastic, Fibrocartilage 



Muscle Tissue     

 Muscle cells are highly vascular tissue responsible for 

body movement 

 Three kinds of muscle tissue 

 Skeletal (voluntary) 

Cardiac (involuntary) 

 Smooth (involuntary) 



Muscle Tissue: Skeletal   

 Long, cylindrical, multinucleate cells with obvious 

striations 

 Initiates and controls voluntary movement 

 Found in skeletal muscles that attach to bones or skin 



Muscle Tissue: Skeletal 

 Long, cylindrical, multinucleate cells with obvious 

striations 

 Initiates and controls voluntary movement 

 Found in skeletal muscles that attach to bones or 

skin 



Muscle Tissue: Cardiac   

 Contains pacemaker cells 

 Propels blood into the circulation 

 Found in the walls of the heart 



Muscle Tissue: Cardiac 

 Branching, striated, uninucleate cells interdigitating 

at intercalated discs 

 Propels blood into the circulation 

 Found in the walls of the heart 



Muscle Tissue: Smooth   

 Sheets of spindle-shaped cells with central nuclei that 

have no striations 

 Propels substances along internal passageways (i.e., 

peristalsis) 

 Found in the walls of hollow organs 



Muscle Tissue: Smooth 



Nervous Tissue     

 Branched neurons with long cellular processes and 

support cells 

 Transmits electrical signals from sensory receptors to 

effectors 

 Found in the brain, spinal cord, and peripheral nerves 



Nervous Tissue 



Epithelial Membranes   
 Cutaneous – skin 



Epithelial Membranes   

 Mucous – lines body 

cavities open to the 

exterior  

(e.g., digestive and 

respiratory tracts) 

 Serous – moist 

membranes found in 

closed ventral body 

cavity 



Epithelial Membranes 



Tissue Repair 

 Results in a 

fully 

regenerated 

epithelium with 

underlying scar 

tissue  



Tissue Trauma and Repair 

 Repair occurs in two major ways: 

 Regeneration – replacement of destroyed tissue with 

the same kind of tissue 

 Fibrosis – involves the proliferation of fibrous 

connective tissue or scar tissue 



Tissue Repair 

 Organization and restored 

blood supply 

 The blood clot is replaced 

with granulation tissue 

 Regeneration and fibrosis 

 Surface epithelium 

regenerates and the scab 

detaches 



Tissue Repair 

 Fibrous tissue 

matures and begins 

to resemble the 

adjacent tissue 


