Tissues Notes

Useful links for anatomy and physiology

http://www.wiley.com/college/apcentral/anatomydrill/
Useful links for tissue practical review:

http://www.harford.edu/faculty/wrappazzo/bio203/laboratory/Tissue_Lab_Handout.pdf 

Online tissue practice quiz:

http://www.hbwbiology.net/quizzes/ch40-animal-structure.htm 

Tissues
	A tissue is a group of cells with similar structure and function, as well as similar extracellular substances located between the cells

	The four basic tissue types are:

	epithelial
	connective
	muscular
	nervous

	The microscopic study of tissue structure is called histology


Epithelium
Epithelium, or epithelial tissue, is found throughout body where it covers internal and external surfaces.

· Most glands are formed of epithelium.

· Epithelial tissues are mostly cells, with very little extracellular matrix.

Most epithelia have a free surface  (a layer of epithelial cells with one surface not in contact with other cells) and a basement membrane (which attaches the epithelial cells to tissue beneath).
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Epithelial Tissue Classification:
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Simple Squamous Epi:
[image: image11.emf]Location  lining of blood vessels, heart, serous  membranes, alveoli, kidney tubules  

Structure  single layer of thin, flat cells  

Function  Diffusion, filtration, protection against  friction (secretes serous fluid)  
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Simple Cuboidal Epi: 
[image: image12.emf]Location  kidney tubules, glands and their ducts,  lining of bronchioles, surface of the  ovaries  

Structure  single layer of cube - shaped cells; some  have microvilli or cilia  

Function  active transport, facilitated diffusion,  movement of mucus - containing  parti cles out of the bronchioles by  ciliated cells  
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Simple Columnar Epi:
[image: image13.emf]Location  lining of stomach, intestines, glands,  ducts, bronchioles, auditory tubes,  uterus and uterine tubes   Structure  single layer of tall, narrow cells (some  with microvilli and cilia)   Function  secretion by glands, absorbtion,  movement of cilia partial ly responsible  for the movement of oocyte through  uterine tube    
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Pseudostratified Columnar Epi: 

[image: image14.emf]Location  lining of nasal cavity, nasal sinuses,  auditory tubes, pharynx, trachea,  bronchi   

Structure  single layer of cells;  some are tall and  thin and reach the free surface, others  do not. (almost always ciliated)  

Function  synthesize and secrete mucus  onto the  free surface and moves mucus that  contains foreign particles over the free  surface and from passages  
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Transitional Epithelium: 

[image: image15.emf]Location  lining of urinary bladder, ureters, and  supeior urethra  

Structure  many layers of cells that appear  cuboidal when the organ or tube is not  stretched and squamous when the  organ is stretched by fluid  

Function  accomidates changing volume of liquid  in an organ or tube, protection against  acidity of urine  

 


Stratified Squamous Epi: 
[image: image16.emf]Location  skin, cornea, lining of mouth, throat,  esophagus  

Structure  many layers of cells in which the base  is cuboidal  or   columnar, and becomes  flattened at the free surface  

Function  protection against abrasion, barrier  against infection, prevents water  loss  
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Transfer of Materials
Epithelium does not receive nutrients and gasses via veins.  Instead, anything going to or from the epithelial cells must be diffused through the basement membrane from the organ beneath (which does have veins).

Free Cell Surfaces
· A smooth and free surface can reduce friction.

· Microvilli are extensions of the cell membrane and it increases the cell surface area.

· Cilia are small and short and are used to propel materials along the surface of the cells.

FCS – Goblet Cells
Goblet cells are intermixed eiliated cells.  These cells are mucous-producing cells.  The constant movement of mucous helps to keep the respiratory passages clean.
Cell Connections
· Tight junctions bind adjacent cells together and form permeable barriers.

· Desmosomes are links that bind cells together.

· Hemidesmosomes are modified desmosomes. They are anchor cells to the basement membrane.

· Gap junctions are small channels that allow small molecules to pass from one epithelial cell to the adjacent one.

Glandular Epithelium: 

Present in the Glands
Glands are single-celled or multicellular structures

Secrete substances on surfaces, into cavities, or into the blood

Most glands are composed of epithelium (glandular epithelium) 

Exocrine and Endocrine
Glands that have ducts that lead to an external or internal cavity are called exocrine glands.  They can either be unicellular (single goblet cells) or simple multi-cellular glands.  

Glands that do not have any ducts and deposit substances directly onto the skin or into the blood are called endocrine glands.

Connective Tissue
· Has large amounts of extracellular matrix (substance between cells of a tissue)

· Has three major components:

· Protein fibers

· Ground substance

· Fluid
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Connective tissues perform the following functions:

*Enclosing and separating

*Connecting tissues to one another

*supporting and moving 

*Storing

*Cushioning and insulating

*Transporting and protecting

Protein Fibers
Protein fibers help form connective tissue

Collagen fibers are flexible but resist stretching

Reticular fibers branch to form a supporting network

Elastic fibers have the ability to recoil

to the original shape

Connective Tissue Cells
-blast cells produce matrix, 

-cyte cells maintain it

-clast cells break matrix down for remodeling
-mast cells release chemicals that promote inflammation

Osteoblast cells form bone

Osteocytes maintain the bone

Osteoclast cells break down the bone
Classification
The nature of the extracellular matrix determines the functional characteristics of the connective tissue.

· Dense connective tissue

· Loose connective tissue

· Adipose tissue

· Cartilage tissue

· Fluid Matrix
Extracellular matrix consisting mostly of collagen fibers.

·   Fibroblasts- cells in dense connective tissue which produce collagen fibers
Dense Connective Tissue: 

[image: image17.jpg]fodaoriss Sbreshe Pdes

A

=

i





Areolar Connective Tissue (Loose Connective Tissue)
· Protein fibers are loose, or areolar, connective tissue.

·   Also called “loose packing” which fills spaces between organs and holds them in place.
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Adipose Tissue (Fat)
Adipose tissue has a matrix with protein fibers, but is not a typical connective tissue 
·   Has large individual cells closely packed together

·   Filled with lipids and store energy

·   Thermal insulator

Cartilage
Connective tissues that have protein fibers and ground substance (as important features of the extracellular matrix) are cartilage and bone.
Chondrocytes-cartilage cells located in spaces called lacunae.

Cartilage Tissues & Compounds
·   Hyaline- most abundant type and has many functions; covers the the end of bones at the joints.  Also forms costal cartilages.

·   Fibrocartilage- has more collagen than hyaline, withstands compression and resists pulling or tearing forces.

· Elastic cartilage- consists of elastic fibers,

·    and collagen and proteoglycans so 

·    that it is able to recoil to original shape
Bone- Hard connective tissue.  Two types are compact and cancellous bone

[image: image10]
[image: image19.emf]Location  skin, cornea, lining of mouth, throat,  esophagus  

Structure  many layers of cells in which the base  is cuboidal  or   columnar, and becomes  flattened at the free surface  

Function  protection against abrasion, barrier  against infection, prevents water  loss  

 

Fluid Matrix  / Blood
-matrix is liquid

-enabling blood cells to move through blood vessels 

Blood - has a liquid matrix, enabling blood cells to move through blood vessels 
Muscle Tissue
Muscle Tissue characteristics: 

· ability to contract or shorten 

· movement possible-contractile proteins

· resemble tiny threads- muscle fibers

-skeletal, cardiac, and smooth muscle
Muscle fibers- tiny threads composed of muscle cells

Skeletal muscle-  meat of the muscles, 48% of weight.  Striated or banded.

Cardiac muscle-  muscle of the heart responsible for pumping blood.  Connected by intercalated disks.


Smooth muscle-  forms wall of hollow organs (except heart).  Responsible for movement of food through digestive tract.

[image: image20.emf]Location  lining of blood vessels, heart, serous  membranes, alveoli, kidney tubules  

Structure  single layer of thin, flat cells  

Function  Diffusion, filtration, protection against  friction (secretes serous fluid)  

 


Skeletal muscle 

· -meat of animals 

· -40% of a person’s body weight

· -attaches to the skeleton

· -enables body movement

· -under voluntary (conscious) control 

· [image: image21.emf]Location  lining of stomach, intestines, glands,  ducts, bronchioles, auditory tubes,  uterus and uterine tubes   Structure  single layer of tall, narrow cells (some  with microvilli and cilia)   Function  secretion by glands, absorbtion,  movement of cilia partial ly responsible  for the movement of oocyte through  uterine tube    

-cells tend to be long, cylindrical cells with several nuclei per cell  

· -nuclei located near the periphery of the cells

· -striated or banded.

Cardiac muscle

· -muscle of the heart

· -pumping blood

· -involuntary (unconscious) control

· -cells cylindrical, much shorter than skeletal muscle cells

· -have one nucleus per cell 
· -branched and connected by intercalated disks

[image: image22.emf]Location  lining of urinary bladder, ureters, and  supeior urethra  

Structure  many layers of cells that appear  cuboidal when the organ or tube is not  stretched and squamous when the  organ is stretched by fluid  

Function  accomidates changing volume of liquid  in an organ or tube, protection against  acidity of urine  

 

Smooth muscle

· -walls of hollow organs (except the heart), skin, eyes

· -responsible for movement of food through the digestive tract 
· -emptying of the urinary bladder

· -involuntary control

· -cells tapered at each end, have a single nucleus, not striated

Nervous Tissue
Nervous tissue is specialized to conduct action Potentials (electrical signals) to communicate and complete functions
[image: image23.emf]Location  lining of nasal cavity, nasal sinuses,  auditory tubes, pharynx, trachea,  bronchi   

Structure  single layer of cells;  some are tall and  thin and reach the free surface, others  do not. (almost always ciliated)  

Function  synthesize and secrete mucus  onto the  free surface and moves mucus that  contains foreign particles over the free  surface and from passages  

 

The Neuron
A neuron (nerve cell) is responsible for conduction of action potential.  Composed of three parts:
·   Cell body-  contains the nucleus

·   Dendrites (and axons)-  nerve cell extensions 

·   Neuroglia-  supports cells and nourishes, protects and insulates neurons.

Membranes
· Thin layer of tissue

· Lines cavities, covers structures 

2 types

Mucous membranes: rest on thick layer of loose connective tissue

Serous membranes: made up of simple squamous epithelium; Lies on loose connective tissue

There are pleural, pericardial, and peritoneal membranes (review from chapter 1)
Inflammation
· Occurs when tissues are damaged

·  Actually very beneficial

·  After an injury, mediators of inflammation (kinins, prostagladins, leukotrienes) released to the injured tissues.
Edema- swelling of tissues results when water, proteins, and other substances from blood moving into the tissues.

Neutrophil- type of blood cell that enters the tissue ingests bacteria to fight infections

Puss- mixture of dead neutrophil

Tissue Repair
· substitutes viable cells for dead cells

· Regeneration: new cells are same type as those that were destroyed
· Replacement:new type of tissue that will one day cause scar production and the loss of some tissue function

Types of cells:

· Cells are classified into 3 groups:
1) Labile cells continue divide throughout life

2) Stable cells retain ability to divide after an injury i.e. pancreas, liver.

3) Permanent cells have little or no ability to divide i.e. neuron & skeletal  muscle cells.

Overview
The type of cells involved and the severity of an injury are factors that can influence whether repair will be by regeneration or by replacement.
· When edges of a wound are close together, wound fills with blood clot forms

· Clot-contains threadlike protein.

· Fibrin-binds edges of wound together and stops the bleeding.

· When surface of clot dries it forms a scab which help prevents infection

Vocab you need to know:
· Macrophage: 2nd type of phagocytic cell, removes dead neurophils, cellular debris, & the decomposing clot.

· Granulation tissue: delicate connective tissue

· Wound contracture: result of contraction of fibroblasts in granulation tissue, pulls edges of wound closer together.
· Epethelial tissue: simple and stratified

· Squamous, cuboidal, columnar
· Sub types of each shape 
· Connective tissue:
· Dense connective tissue

· Loose connective tissue

· Adipose tissue

· Cartilage tissue

· Fluid Matrix

· Subtypes of each

· Muscle tissue

· Skeletal

· Cardiac

· Smooth

· Nervous

· Neurons and types

Tissue Practical Exam Study Guide
Identify different tissue types and know their examples, locations, and functions in human body.

CP credit: #1-12

1. Adipose tissue

2. Areolar connective tissue

3. Blood

4. Bone-compact

5. Cardiac muscle

6. Dense regular

7. Pseudostratified epithelium

8. Simple columnar epithelium

9. Simple cuboidal epithelium

10. Simple squamous epithelium

11. Skeletal muscle

12. Smooth Muscle

13. Nervous tissue

Honors Credit: #1-22
14. Stratified columnar epithelium

15. Stratified cuboidal epithelium

16. Stratified squamous epithelium

17. Blood-basophil

18. Blood-monocyte

19. Elastic cartilage

20. Fibrocartilage

21. Hyaline cartilage

22. Glandular epithelium
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[image: image28.emf]Location  kidney tubules, glands and their ducts,  lining of bronchioles, surface of the  ovaries  

Structure  single layer of cube - shaped cells; some  have microvilli or cilia  

Function  active transport, facilitated diffusion,  movement of mucus - containing  parti cles out of the bronchioles by  ciliated cells  
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_1348244515.doc
		Location

		kidney tubules, glands and their ducts, lining of bronchioles, surface of the ovaries



		Structure

		single layer of cube-shaped cells; some have microvilli or cilia



		Function

		active transport, facilitated diffusion, movement of mucus-containing particles out of the bronchioles by ciliated cells






_1348250624.doc
		Location

		lining of nasal cavity, nasal sinuses, auditory tubes, pharynx, trachea, bronchi 



		Structure

		single layer of cells;  some are tall and thin and reach the free surface, others do not. (almost always ciliated)



		Function

		synthesize and secrete mucus onto the free surface and moves mucus that contains foreign particles over the free surface and from passages






_1348250712.doc
		Location

		lining of urinary bladder, ureters, and supeior urethra



		Structure

		many layers of cells that appear cuboidal when the organ or tube is not stretched and squamous when the organ is stretched by fluid



		Function

		accomidates changing volume of liquid in an organ or tube, protection against acidity of urine






_1348250711.doc
		Location

		skin, cornea, lining of mouth, throat, esophagus



		Structure

		many layers of cells in which the base is cuboidal or columnar, and becomes flattened at the free surface



		Function

		protection against abrasion, barrier against infection, prevents water loss






_1348250612.doc
		Location

		lining of blood vessels, heart, serous membranes, alveoli, kidney tubules



		Structure

		single layer of thin, flat cells



		Function

		Diffusion, filtration, protection against friction (secretes serous fluid)






_1202115856.doc
		Location

		lining of stomach, intestines, glands, ducts, bronchioles, auditory tubes, uterus and uterine tubes



		Structure

		single layer of tall, narrow cells (some with microvilli and cilia)



		Function

		secretion by glands, absorbtion, movement of cilia partially responsible for the movement of oocyte through uterine tube






