ANP1105A: Week 2

Slide 5: Tissues
· Unicellular organisms must be able to perform all cellular activities needed to sustain life independently 
· Cells found in multicellular organisms consist of specialized cells that can perform a specific task
· This enables different groups of similar cells to perform a specific function
· A downside to this feature is that only specific cells can perform a certain task
· Example: only neurons can carry AP between communicating parts of the body
· Tissues refers to a collection of similarly shaped cells that share a common function
· These are organized into organs
· There are 4 main types of tissues
· CT
· Nervous tissue
· Epithelial 
· Muscle 
· Histology refers to the study of tissues
Slide 8: Epithelial Tissue
· Epithelium refers a collection of cells that covers bodily surfaces or cavities in a sheet-like fashion
· Two main forms of epithelium:
· Covering/lining epithelia 
· This type of epithelia is used to cover external or internal surfaces of the body 
· Examples includes the skin on the exterior of the body and the tunica intima of the heart
· Glandular epithelia 
· This type of epithelia is found in glands to secrete substances 
· Examples includes pituitary gland, salivary, etc.
· The function of epithelial tissues is to provide protection against unwanted pathogens or substances from entering the body, facilitate absorption and filtration, excrete or secrete substances, and for sensory reception
Slide 9-17: Special Characteristics of EPT:
· 5 characteristics of EPT includes:
· Polarity
· Specialized contacts
· CT provides support to EPT 
· Innervated although it is avascular
· Can regenerate
· Polarity 
· Epithelial cells have polarity
· On the epithelium, there is an external (apical) and internal (basal) surface  
· The apical surface of an epithelial tissue is the superficial layer 
· This consists of a smooth surface on the external surface of the cell
· Consists of microvilli which is used to increase surface area used for absorption and secretion
· The basal surface is deep to the apical surface and is financing inwards towards the body
· This structure is called the basal surface since it makes contact with the basal lamina
· Attaches to basal lamina 
· The basal lamina is a sheet that serves to anchor the basal surface to the underlying cells
· The structures, functions, and proteins found on the apical surface differs from the characteristics of the basal surface
· In order to sustain homeostasis and normal cell physiology requires the correct establishment and maintenance of cell polarity  
· If these properties are not maintained, it can lead to disorganization of the tissue and enable excessive cell growth to occur
· Specialized contacts
· In order to function properly, epithelial tissues must be able to be fit closely together to act as barriers
· Many forms continuous sheets
· Epithelial tissues are able to bind onto adjacent cells through tight junctions, desmosomes, and gap junctions 
· Tight junctions are used to selectively prevent certain substances from leaking in between the cells (cells regulate the tight junctions to selectively allow specific substances to pass through)
· Desmosomes are used to bind and maintain attachment of the PM of adjacent cells 
· These button-like structures bind the PM of adjacent cells and prevent them from detaching from one another 
· Gap Junctions are protein structures that enables adjacent cells to communicate with one another as well as transport ions and nutrients to one another
· These tunnel-shaped structures allow the adjacent cells to communicate with one another
· Gap junctions are considered to the transmembrane proteins since they enable substances to travel in and out of the cell 
· Hemidesmosomes are used to bind the cell to the basal lamina 
· This structure attaches the basal surface to the basal lamina
· There are different sets of connecting proteins used to attach to different filaments
· These can be used to direct the flow of ions and nutrients 
· Epithelial tissues are supported by connective tissue
· Connective tissue exists underneath the basal lamina 
· This consists of the basement membrane which is composed of both the basal lamina and the reticular lamina
· The basement membrane’s function includes:
· Reinforce epithelial sheet and resist against stretching and tearing through the collagen fibers found in the reticular lamina
· The properties of collagen allow the reticular lamina to resist against stretching and tearing since it is dense
· Defines epithelial boundary through the location of the basal lamina 
· Reticular lamina
· The reticular lamina is composed of networks of collagen fibers
· This exists deeper to the basal lamina
· The clinical relevance of the Epithelial tissue
· Cancerous epithelial cells are not contained by the basement membrane since they are capable of penetrating through the basal lamina 
· Penetration of the basal lamina will lead to the metastasis of the cancer 
· About 99% of cancer deaths are a result of metastasis of the parent cancer site
· Reasons as to why this occurs is because once it enters the blood stream, will most likely metastasize to the lungs where perfusion of the capillaries occurs 
· Avascular but innervated 
· Epithelial tissues are avascular but innervated by nerve fibers
· Although epithelial tissues are avascular, they receive nourishment via diffusion from the underlying CT
· Epithelial tissues are innervated by many different types of nerve fibers
· Regeneration 
· Epithelial cells are capable of regenerating at a very high rate
· This is stimulated by the loss of apical-basal polarity to broken lateral contacts
· The loss of apical-basal polarity can be the result of exposure to friction, hostile substances
· Exposure to these factors will lead to regeneration of epithelial cells
· In order to continuously regenerate cells, this requires adequate nutrients and cell division
Slide 17-24: Classification of Epithelia-Simple
· All epithelial tissues consist of two names
· The first name is used to describe the number of cell layers
· The second name describes the shape of the cells
· Classification based on the number of cell layers (First Name)
· There are two names used to distinguish the number of cell layers 
· Simple epithelia refer to a singular layer of epithelia
· Mainly found in location for absorption, filtration, and secretion 
· Stratified epithelia refer to multiple layers of epithelia 
· Mainly found in locations that require lots of protection 
· Classification based on Cell Shape (Second Name)
· The second name is used to indicate the shape of the epithelial cell
· There are three main shapes of epithelial cells
· Squamous refers to the flat, scale-like cells 
· Squamous cells are found on the outer layer of the epidermis 
· Can be found within the linings of hollow organs as well as the passages of respiratory and digestive tracts
· Cuboidal refers to box-like or cube-cube shaped cells
· Columnar refers to tall and column like cells
· In stratified epithelia, shapes vary depending on the layer and so they are classified depending on the shape found on the apical layer 
· Simple Epithelia are used for absorption, secretion, and filtration 
· There are two special simple epithelia that are based on different locations
· Endothelium 
· Lines the inner surface of the blood vessels and lymphatic vessels and the heart
· Derived from ectoderm and endoderm in the early embryo 
· Ectoderm and endoderm refer to the germ layers that are present in early embryo development
· Ecto=outer and endo=inner 
· Mesothelium 
· Form serous membranes that surround the pericardium, peritoneum, pleura, and internal reproductive organs
· This derives from mesoderm 
· Mesoderm is the middle layer found in between the ectoderm and endoderm
· This two-membrane system with fluid in between the outer layer and inner layer is used to prevent friction
Types of Simple Epithelia
	Type
	Description
	Function
	Location

	Simple Squamous
	-Single layer of flat, scale-like cells with disc-shaped central nuclei and sparse cytoplasm (simplest epithelia)
	-Allows for diffusion and filtration of materials 

-Found in areas where protection is not needed

-Allows for rapid diffusion for secreting serous fluid 
	-Glomeruli of kidney

-Alveoli of lungs

-Lining of heart, blood and lymphatic vessels, and serosae 

	Simple Cuboidal
	-Single layer of cube-like cells with large spherical nuclei in the center
	-Secretion and absorption 
	-Kidney tubules

-Ducts and secretory portions of small glands

-Ovary Surface

	Simple Columnar
	-Single layer of tall, column-like cells with round/oval nuclei
-Cells are closely packed together and bear microvilli and cilia 

-May contain goblet cells (used to secrete mucus)
	-Absorption, secretion of mucus, enzymes, and other substances
-Ciliated type columnar cells are used to move mucus across the surface of the cell
	-Non-ciliated types are used to line the digestive tract, gallbladder, and excretory ducts of some glands

-Ciliated types of simple columnar cells lines the small bronchi, uterine tubes, and some regions of the uterus


	Pseudostratified Ciliated Columnar
	-Single layer of cells with different heights

-Due to the varying heights, some are unable to reach the free surface and causes the nuclei to be seen at different levels (creates the illusion of multiple layers)

-Some contains mucus secreting cells and bear cilia
	-Secretes substances such as mucus

-uses cilia to propel mucus across the surface



	-ciliated variety are used to line the trachea and most the upper respiratory tract 

-unciliated variety are found in male sperm carrying ducts and ducts with large glands 



Slide 25: Classification of Epithelia-Stratified
· Stratified (layered) epithelial tissues consists of multiple layers of cells
· Within stratified epithelial tissues, new cells are regenerated from the bottom and rise to the top
· Basal cells divide and migrate towards the surface 
· Stratified epithelial tissues are more durable than simple epithelia since their main role is to provide protection
· Stratified squamous epithelium is the most common type of stratified epithelial 
· The superficial layer is composed of stratified squamous cells whereas the deeper layer is composed of cuboidal or columnar layers 
· Stratified squamous epithelial cells are found in areas with high wear and tear
· Keratinized cells found in skin; nonkeratinized cells are found in moist linings 
· Keratinization



Slide 26-28: Epithelium-Stratified Squamous, Stratified Cuboidal, Stratified Columnar, Stratified Transitional 
Types of Stratified Epithelia 
	Types
	Description
	Function
	Location

	Stratified Squamous
	-Thick Epithelium composed of several layers of cells

-Basal Cells are found in the deeper layers and are either cuboidal or squamous (metabolically active)

-Superficial layers are composed of keratinized squamous cells
	-Provides protection for underlying tissues in areas with increased abrasion
	-non-keratinized forms the moist lining of the esophagus, mouth, and female reproductive organs

-Keratinized cells forms the epidermis of the skin (dry)


 Stratified cuboidal 
· Quite rare
· Found in some sweat mammary glands
· Typically, only two cell layers thick
Stratified Columnar 
· Very limited within the human body
· Small amounts are found in the pharynx, male urethra, and lining some glandular ducts
· Usually occurs at transition areas between two other types of epithelia
· Only apical layer is columnar 
Epithelium: Transitional
· Resembles both stratified squamous and stratified cuboidal cells
· Basal cells are either cuboidal or columnar whereas the surface cells are dome-like or squamous like depending on how much the organ stretches
· The function of the transitional epithelium is to stretch and enable the organ to store fluids
· An example would be storing urine 
· Transitional epithelia are found lining the ureters, bladder, and part of the urethra
Slide 29: Glandular Epithelia 
· Glands are composed of one or more cells that are used to produce and secrete fluids
· Glands are classified in two ways:
· Site of product released
· Endocrine organs secrete fluids internally 
· Exocrine organs secrete fluids externally 
· Relative number of cells forming the gland (unicellular or multicellular
· Unicellular examples would include goblet cells
· Multicellular examples would include the salivary glands
Slide 30: Formation of Multicellular Exocrine and Endocrine Glands 
· Multicellular Epithelial glands are formed through invagination
· Invagination refers to the process of inward growth of the epithelial sheet
· Exocrine glands
· Retains the connecting cells used for invagination
· This creates a duct and transports secretions to the epithelial surface
· At the end of the duct, an exocrine gland is formed
· Endocrine glands
· Lose their ducts during development and secretes hormones into the interstitial fluid
· Hormones later on enter the bloodstream to reach the desired destination 
Slide 31: Glandular Epithelia-Endocrine Glands
· Endocrine glands are ductless and secrete hormones into the surrounding interstitial fluid
· The duct is lost throughout development
· The circulatory system surrounding the gland will pick up the hormones in the interstitial fluid 
· Hormones are chemicals that are used to target another organ of the body and alter its cellular activity
· These are produced by endocrine organs and travel to the target site via lymph or blood
· Major endocrine glands include:
· Pineal gland
· Pituitary gland
· Pancreas
· Ovaries/testes
· Thyroid and parathyroid glands
· Hypothalamus
· Adrenal gland
Slide 32: Glandular Epithelia: Exocrine Glands
· Secretions are released onto body surfaces such as skin and into body cavities 
· More numerous than endocrine glands
· Secrete products into ducts
· After invagination, the cells connecting to the surface are still connected to the gland 
· Examples includes mucous, sweat, oil, and salivary glands
· Exocrine glands can either be unicellular or multicellular
· Unicellular=goblet cells
· Multicellular=salivary


Slide 33-34: Goblet Cells (Unicellular Exocrine Gland) and Multicellular Exocrine Glands
Unicellular Exocrine Glands
· The main unicellular exocrine glands found in the human body are goblet cells as well as mucous cells 
· These are found in the epithelial linings of the respiratory and digestive tracts
· Functions of the mucous cells and goblet cells are to produce mucin
· Mucin is a sugar-protein secreted from goblet and mucous cells
· This dissolves in water to create a slimy protective, lubricating, coating called mucus
· This is used to protect the lining of the stomach against stomach acid
Multicellular Exocrine Glands
· Multicellular Glands are composed of a duct and a secretory unit
· These glands are surrounded by supportive CT which provides them with blood and nerve fibers to communicate with the gland
· CT can form capsules around the gland as well as enter into the gland
· If the CT extends into the gland, it can separate it into lobes
· Exocrine Glands are classified by there structure and mode of secretion 
· When classifying these glands based on their structures
· They can be classified as tubular or alveolar 
· Tubular glands have a straight duct with consistently shaped cells that form a uniform tubular lumen
· Alveolar glands have a similar uniform size within a large, sac-like lumen
· They can also be classified as simple or compound glands
· Simple glands refer to a singular straight duct connecting the external surface to the gland 
· Compound glands refer to branched ducts 
· When classifying exocrine glands based on the secretive method
· There are three main secretive methods for exocrine glands
· Merocrine glands
· Merocrine glands use vesicles to secrete their products through exocytosis 
· The cells are mostly found in sweat glands, pancreas, or salivary glands
· Holocrine Glands
· Holocrine glands accumulate their productions within them until they rupture
· They continuously undergo cell division in order to replace the cells being lost when they rupture
· They “die for their cause” 
· Sebaceous glands are considered to be the only true holocrine gland in the human body
· Apocrine Glands
· Apocrine glands accumulate their products within but the apex only ruptures when the secretions are released
· Accumulation of the products occurs beneath the free surface which increases the pressure of the cell
· Ultimately, this pressure is relieved by when the apex of the cell bursts 
· This releases the products as well as small traces of cytoplasm
· The cell begins to repair itself and undergoes the same process
· This type of gland is controversial in the human body but would be found in the mammary glands
Slide 38-40: Connective Tissue
· Connective tissue (CT) is the most common and widely distributed type of primary tissue
· CT is important for the functions of 
· Binding and support
· Protection
· Insulation
· Storing reserve fuel
· Transporting substances
· There are four main classes of CT
· CT proper
· Cartilage
· Bone 
· Blood
· REVIEW SLIDES FOR DIAGRAMS
Slide 41: Common Characteristics of CT
· There are three main characteristics that make CT different compared to other primary tissues
· All types of CT derive from mesenchyme during the embryonic stages of development
· Varying degrees of vascularization (cartilage is avascular, bone is highly vascularized)
· Cells are suspended/embedder within the ECM
· ECM provides support to CT cells as they can bear weight, withstand tension, and endure abuse
Slide 42: Structural Elements of CT
· All CT have three main elements
· Ground substances
· Fibers
· Cells
· The amalgamation of ground substances and fibers creates the ECM
· Various types of CT will depend on the orientation and composition of these elements
Slide 43: Structural Elements of CT-Ground Substances
· Ground Substance refers to the gel-like material that surrounds and fills the space between cells
· This gel-like substance acts as a medium for solutes to diffuse between blood capillaries and cells
· Components
· ISF
· Cell adhesion proteins (CAM)
· Proteoglycans (sugar proteins) that are composed of protein core and large polysaccharides
· Ex. Chrondroitin sulfate and hyaluronic acid
· Water is also trapped in varying amounts affecting viscosity of ground substances
Slide 44: Structural Components of CT-CT Fibers
· There are three different types of CT fibers that provide support
· Collagen
· Collagen fibers are the strongest and most abundant type of CT fibers
· They are tough and can provide high tensile strength to resist stretching and compression
· Elastic
· Networks of long, thin, elastin, fibers that allow for stretch and recoil 
· An example would be the elastin fibers found in arteries to allow stretch and recoil during vasodilation and vasoconstriction
· Reticular 
· Short, fine, highly branched collagenous fibers (different chemistry and form from collagen fibers)
· Branching forms networks that offer more “give”
Slide 45-46: Structural Elements of CT
· There are many different types of cells in CT 
· “blast” cells are the immature form of a cell and actively secretes ground substance and ECM fibers 
· Fibroblasts are found in CT proper 
· Chondroblasts are found in cartilage 
· Remember “CHONDRO” = cartilage
· Osteoblasts are found in bone
· Remember “OSTEO” = bone
· Hematopoietic stem cells are found in bone marrow 
· “cyte” cells are the mature and less active form of “blasts” that amalgamate and maintain the health of the matrix
· An example would be osteoclasts
· Osteoblasts helps to build bone and then mature and become osteoclasts. Osteoclasts are embedded within the matrix of the bone and helps to maintain its health 
· Other types of cells are found in CT
· Fat cells are used to store nutrients
· WBCs (lymphocytes, neutrophils, etc.) provide an immune response to pathogens or damage to tissues 
· Mast cells detects the presence of pathogens and initiates an inflammatory response 
· Their cytoplasm contains secretory granules that initiates inflammation by releasing heparin (anticoagulant that prevents blood clotting when in bloodstream), histamine (makes capillaries leaky), proteases (protein-degrading enzymes)
· Macrophages are phagocytic cells that engulfs microorganisms, dead cells, etc. in support of the immune system
· Mast cells, WBCs, and Macrophages provides immunity throughout the body
· They support the innate immune system 
Slide 48: Types of CT
· There are four main classes of CT
· CT proper
· Cartilage
· Bone
· Blood
Slide 50: Types of CT-CT Proper 
· CT consists of all types of CT excluding bone, cartilage, and blood 
· CT is divided into 2 subclasses
· Loose CT
· Areolar
· Adipose
· Reticular 
· Dense CT
· Dense regular
· Dense irregular
· Elastic
Slide 51-52: Types of CT-Loose Areolar CT
· Loose CT: Areolar CT
· Description of Areolar CT
· Areolar CT is a gel-like matrix that is composed of all three types of fiber, cells, fibroblasts, macrophages, mast cells, and WBC
· Areolar CT is most widely distributed throughout the body
· Areolar CT is used provide support and bind other tissues
· Universal packing material between tissues 
· This enables tissues to overlap one another and move freely while binding to one another 
· Contains fibroblasts that secretes loose arrangements of mostly collagen fibers
· These loose fibers allow ground substances to retain more ISF and act as a water reservoir 
· This is important as the surrounding cells can take nutrients from the ISF to sustain itself
· Macrophages and fat cells are contained in spaces 
· Function of Areolar CT
· Wraps and cushions organs (fibroblasts or fiber’s job)
· Macrophages phagocytizes bacteria or pathogens
· Helps to initiate an inflammatory response (mast cells) 
· Holds and conveys tissue fluids (ground substance)
· Loose fibers retain more ISF and acts as a reservoir for surrounding cells 
· Storing nutrients as fats within adipocytes (fat cells)
· Location of Areolar CT
· Widely distributed underneath the epithelial surface of the body 
· Forms the lamina propria of mucous membranes, packages organs, and surrounds capillaries 
Slide 53-54: Types of CT Proper-Loose Adipose CT
· Adipose tissue is commonly known as fat but comes in different forms of fat
· White fat
· Similar to areolar tissue but has a greater capacity to store nutrients
· White fat is composed of adipocytes
· Scanty matrix
· Means that there is an insufficient or small number of adipocytes found but are tightly packed together
· This is highly vascularized due to its high metabolic activity 
· Functions as an insulator, shock absorber, and energy storage for other cells
· Brown Fat
· Contains lots of mitochondria to heat bloodstream (rather than produce ATP) by using lipid fuels (white fat does this as well)
· Heat is then carried by the bloodstream and is transported throughout the body to raise internal temperatures 
· Adipose tissue is commonly found where there is an abundance of areolar tissue but generally accumulates in subcutaneous tissue 
· This allows it to act as a shock absorber, insulator, and as an energy reserve
· Can be deposited close to highly active organs to provide nutrients (heart, lymph nodes, muscles, etc.)
· As adipocytes can take up and release fat, they can become plumber or wrinkled
· Description: 
· Scanty matrix but cells are tightly packed together
· Nucleus is pushed to the side by large fat droplets
· Function: 
· Provides acts as a reservoir for fuel 
· Insulates heat
· Supports and protects organs
· Location: 
· Found in subQ tissue
· Around kidneys and eyes but mainly in abdomen 
Slide 55: Types of CT Proper-Loose Reticular CT
· Very similar to areolar CT but fibers are thinner but only have reticular fibers in the matrix
· Reticular fibers and reticular cells (fibroblasts) form a delicate network that are scattered
· Reticular cells secrete reticular fibers made up of thin collagen
· Reticular fibers provide support for RBCs in lymph nodes, spleen, and bone marrow by forming a mesh-like stroma 
· Stroma is the basic internal structural framework of an organ
· This means that within the spleen, lymph nodes, and bone marrow, it creates a mesh-like stroma
· An example would be the trabeculae in bones
· Description:
· Loose network of reticular fibers in a gel-like ground substance: reticular cells lie on the fibers
· Function: 
· Fibers form a soft internal skeleton (stroma) that supports other cell types such as WBCs, MacroP, and mast cells (all found in areolar tissue)
· Location:
· Lymphoid organs such as lymph nodes, spleen, and bone marrow
Slide 57: Types of CT Proper-Dense CT 
· There are three types of Dense CT
· Dense regular
· Dense Irregular
· Elastic 
Slide 58-59: Types of CT Proper-Dense Regular CT
· Description:
· Primarily composed of closely-packed bundles of thick collagen fibers that run parallel to direction of pull
· This provides very high tensile strength to withstand high tension and stretching
· Fibers are slightly wavy and so they stretch a little
· Found in ligaments and tendons as the thick collagen fibers runs parallel to the direction of pull
· Major type of cell is fibroblast which manufacture collagen fibers and ground substances
· There are few elastic fibers present to allow some stretch
· Very few cells and ground substance, mostly fibers
· Poorly Vascularized
· Function:
· Attaches muscles to bones or bones to bones 
· Withstands great tensile strength due to the increase of collagen fibers
· fibers will have the greatest resistance when they run parallel to the pulling force in one direction 
· Location:
· Found in tendons, ligaments, and aponeurosis 
Slide 60-61: Types of CT Proper-Dense Irregular CT
· Description:
· Primarily composed of collagen fibers that are irregularly arranged
· Dense Regular and Dense Irregular have the SAME elements, but bundles of collagen fibers are thicker and irregularly arranged in Dense Irregular 
· Instead of forming bundles of collagen fibers, dense irregular forms sheaths since the fibers are unorganized
· The unorganized arrangement of fibers allows tension to be resisted from many directions
· The main cell type is fibroblasts but does consist of some elastic fibers
· Function:
· Dense irregular CT is used to resist tension in many directions as well as provide structural support
· Location:
· Dermis of the skin
· Fibrous capsules of joints and organs
· The acetabulum
· Fibrous linings of some organs
· An example would be the submucosa of the digestive tract
Slide 62-63: Types of CT Proper- Elastic CT (Dense)
· Description:
· Elastic CT is dense regular CT containing a high proportion of elastic fibers
· Some ligaments are very elastic 
· Ligaments connecting adjacent vertebrae must be very elastic to 
· Can be found in the walls of many large arteries
· Arteries need to stretch when blood enters and recoils to push blood out
· An example would be the aorta 
· Function:
· Allows tissues to recoil after stretching, maintain pulsatile flow of blood through arteries, aids passive recoil of lungs after inspiration
· Location:
· Walls of large arteries such as the aorta
· Certain ligaments of the vertebral column
· Found in the walls of bronchial tubes 
Slide 64: Types of CT-Cartilage
· Cartilage is a tough and flexible avascular structure that can resist against both tension and compression
· Cartilage lacks nerve fibers 
· Since it is AVASCULAR, receives nutrients from a membrane surrounding it called the perichondrium
· Perichondrium is a CT that envelops cartilage where it is not at a joint
· This gives rise to chondroblasts and chondrocytes 
·  Can also receive nutrients through diffusion of the BV found in the CT surrounding it
· The matrix is formed by the secretions from chondroblasts (during growth) and chondrocytes (adults)
· Chondrocytes can be found within cavities called the lacunae 
· Composed of 80% water as well as collagen fibers and sugar proteins (chondroitin and hyaluronic acid)
· The movement of tissue fluid in its matrix enables cartilage to rebound after being compressed and also helps to nourish the cartilage cells
Slide 65: Three types of Cartilage
· There are three types of cartilage
· Hyaline
· Most abundant type of cartilage
· Mainly composed of collagen fibers
· Found at the tips of long bones, nose, trachea, larynx, and ribs to provide structural support
· Appears to the bluish glass
· Elastic
· Similar to hyaline but with more elastic fibers
· Found in ears and epiglottis
· Fibrocartilage 
· Fibrocartilage contains properties found between hyaline and dense regular tissue
· These are strong and are found in the intervertebral discs and knees
Slide 66: Types of Cartilage-Hyaline
· Description:
· Most abundant 
· Amorphous but firm matrix 
· Collagen fibers creates an imperceptible network (meaning that we cannot perceive it and so it is random and unorganized)
· Chondroblasts creates the matrix and then embed itself into the lacunae when matured
· Function:
· Provides structural support and reinforcement
· Acts as a resilient cushion as it can resist against compressive stress
· Location:
· Forms the majority of the embryonic skeletal (bones form from ossified cartilage)
· Throughout childhood development, this creates the epiphyseal plates which is the active site for bones to grow at the end of long bones
· Covers the proximal and distal ends of long bones where it articulates with other bones and joints
· This allows to absorb compressive force applied to the joint
· Connects the ribs to the sternum via costal cartilages
· Can be found in the nose, trachea and larynx

Slide 67: Types of Cartilage-Elastic
· Description:
· Elastic cartilage is very similar to hyaline but contains more elastic fibers in the matric
· Function:
· Maintains the shape of a structure while allowing great flexibility
· Location:
· Supports the external ear (pinna) and the epiglottis
Slide 68: Types of Cartilage-Fibrocartilage 
· Description:
· Contains properties of both dense regular CT and hyaline cartilage
· The rows of chondrocytes (the cartilaginous feature) alternates with rows of thick collagen fibers (features of dense regular CT) allows it to resist both compression and tension well
· The main cell type is collagen fibers 
· The matrix is similar but less firm than the hyaline cartilage
· Function:
· Fibrocartilage provides tensile strength and absorbs compressive shock 
· Location:
· Intervertebral Discs
· Pubic symphysis 
· Discs of the knee joint 
Slide 69: Clinical Relevance 
· Avascular cartilage loses their ability to divide as we age, and so injuries will heal slowly
· Common in athletes
· Cartilage can calcify or ossify which causes chondrocytes to die 
· An example would be the epiphyseal plate as they tend to ossify as we enter adulthood 
Slide 70-71: Types of CT-Bone
· Description:
· Bone (AKA osseous tissue) provides protection and structural support 
· Can store fat and synthesize RBCs within cavities
· Contains more collagen compared to cartilage
· Has inorganic calcium salts
· Osteoblasts produces the matrix whereas osteocytes maintain the matrix
· Osteocytes reside in cavities in the matrix called lacunae
· As osteoblasts continue to produce the matrix, they eventually mature and get trapped within the lacunae of the matrix 
· Osteons are the individual structural units of bones
· Osteons creates concentric rings of bony matrix (lamellae) that surrounds central canals containing BV and nerves serving the bone
· This type of tissue is highly vascularized (effusion) as BV invades the periosteum throughout development
· Function: 
· Bones provides protection and structural support
· Provides origin and insertion sites for muscles
· This enables us to interact with our environment as muscles produces the movement and the skeletal system provides support
· Stores calcium, fats, and other minerals
· Provides a site for hematopoiesis to occurs (bone marrow)
· Location:
· Bones
Slide 72-73: Types of CT-Blood
· Description: 
· Most atypical CT since it is a fluid
· Cells are surround by a matrix (plasma)
· RBCs are the most common type but also contains WBCs and platelets
· Fibers are soluble proteins that precipitate during blood clotting
· Functions in transport and in carrying nutrients, wastes, gases, and other substances
· Functions:
· Transports respiratory gases, nutrients, wastes, and other substances (chemicals, neurotransmitters, etc.)
· Location:
· [bookmark: _GoBack]Contained within BV
