Topic One: Structural organization of the human body
1.1 Describe the levels of structural organization that makes up the human body.
1.1.1 Define and give an example of each. Plus organize in the hierarchy of anatomical structure.
atom: the smallest particle of an element with the properties of that element. Different parts of an atom are neutron, proton and electron.
molecule: a combination of atoms that forms the smallest amount of a substance that can exist alone. 
organelle: molecules are associated in specific ways to form organelles. Organelles are the basic components of living cells. Ex: Golgi apparatus, nucleus, mitochondria, ribosome, endoplasmic reticulum. 
cell: fundamental structural & functional unit of a living thing. Cells vary widely in size and shape, reflecting unique functions in the body.
tissue: a group of similar cells that have a common function. 
1. Epithelium tissue: covers the body surface & lines the body cavities
2. Muscle tissue: provides movement
3. Connective tissue: provides support & protects the body organs
4. Nervous tissue: provides a mean of rapid internal communication by transmitting electrical impulses.
organ: structure composed of at least 2 (but usually 4) tissue types that performs a specific function for the body. (Ask if this is detailed enough)
Give an example of an organ and describe how much of its tissue type contributes to its overall role or function in the body.
Ex. Heart
*a. epithelium: covers the heart muscle which serves the function of protecting the heart 
b. muscle tissue: allows the heart to contract and pump blood to the rest of the body
*c. connective tissue: provides support for the heart
d. nervous tissue: impulses from the brain are transferred to the cardiac cells to stimulate it to contract at different pastes (ex. Resting and excersising) & causes the spread of the impulse to the entire cardiac tissue to establish coordinated contractions thus successful pumping of the blood.  
organ system: organs that work closely with one another to establish a common purpose.  Examples:
*circulatory system: heart, veins, arteries, capillaries, blood. 

1.2 Define the major structures and organelles found in the cell
1.2.1 Define
Cell: fundamental structural & functional unit of a living thing. Cells vary widely in size and shape, reflecting unique functions in the body.
Nucleus:
Cytoplasm:
Plasma membrane:
Semi-permeable: 
1.2.2 Define
Cytosol:
Organelle :
Cell inclusion : 
List, recognize, and describe the function: ** refer to diagram on pg 94 new textbook
Mitochondria: provide most of the ATP supply of cells. They cluster around where most of the action in the cell is. Busy cells like kidney cells have lots of them.
Ribosomes: sites of protein synthesis in the cell.  Membrane bound ribosomes attach to endoplasmic reticulum and synthesise protein either for incorporation into cell membrane or lysosome for export from the cell.  
Rough Endoplamsic reticulum: encloses proteins into vesicles to be sent to golgi apparatus for further modifications. 
Smooth endoplasmic reticulum: its enzymes catalyze a series of essential reactions. Ex. Break down stored glycogen to form free glucose, synthesize cholesterol, metabolize steroid based hormones.
Golgi apparatus: modify, concentrate, and package proteins and lipids made in the rER and destined for export from the cell. 
Peroxisomes: sacs containing a variety of powerful enzymes that neutralize free radicals. (look like small lysosomes)
Lysosomes: sacs containing digestive enzymes and digest a variety of things in the cell (bacteria, non functional organelles, glycogen breakdown, breakdown bone to release calcium)

1.2.3. Name and briefly describe the 3 types of cytoskeletal filaments
Cytoskeletal filaments: an elaborate network of rods running through the cytoplam. Supports cell structure and allows cell movement. Three types of rods in the cytoskeleton:
1. microfilaments: thinnest element of the cytoskeleton and made up of semiflexible strands of protein actin. Forms the terminal web that serves to strengthen cell surface, resist compression, and transmit force during cellular movement. Most of them are involved in cell movement or change in cell shape. 
2. intermediate filaments: tough insoluble protein fibers, made up of fibrils. Most stable of the cytoskeletal filaments. Their function is to resist pulling force exerted on the cells. 
3. microtubules: hollow tubes made up of tubulins. They determine the overall shape of the cell and distribution of cellular organelles. (cell devision) 
Define centriole: organelle that occurs in pairs and is involved in the development of spindle microtubules during mitosis. 
Distinguish between a cilium and a flagellum: 
Cilia 
Appearance—whiplike, motile (move spontaneously and actively), cellular extensions that occur typically in large numbers on the exposed surface of certain cells. Formed by centriols.
Function—their actions move substance in one direction across the cell surface. 
Example—ciliated cells that line the respiratory tract propel mucus with dust and bacteria to move away from the lungs. 
Flagella
Appearance—also projections formed by centriols but they are substantially longer than cilia
Function—propels the cell itself
Example—the sperm cell in the male body (tail)
*** centrioles forming the base of cilia and flagella are commonly referred to as basal bodies. 

1.2.4 Briefly describe the structural organization of the nucleus demonstrating your understanding of the terms: nuclear envelop, nuclear pore, nucleolus, chromatin.
Nuclear envelop: the nucleus is bound by the nuclear envelop, which is a double layer membrane separated by fluid filled space. Is selectively permeable but here substances pass much more freely.
Nuclear pores: at various points, the nuclear membrane is punctured by cellular pores. A nuclear pore complexly lines each pore, forming an aqueous transport channel and regulates entry and exit of molecules and large particles into and out of the nucleus. 
Nucleoli: spherical body found within the nucleus where ribosome subunits are assembled, typically appearing in one or twos in a nucleus. 
Chromatin: a system of threats that weave through the nucleoplasm. Composed of: 30% DNA, 60% globular histone protein, 10% RNA
 1.3. Tissues: Describe the different tissues of the human body 
1.3.1. Define tissue and demonstrate how the organization of cells into tissues contributes to overall homeostasis.
(?)Tissue: are groups of cells that are similar in shape and perform a common or related function. 
How it contributes to overall homeostasis:
Individual body cells specialize for the division of labour and at organ system level, these organs cooperate to work as a whole.  The organization of similar cells leads to tissues that each carry out a specialized function. Epithelial tissue covers, connective tissue supports, muscle tissue produces movement, and nervous tissue controls—all of these functions contribute to maintaining homeostasis in the body. 
1.3.2. List the 4 primary types of tissues.
1. Epithelial, connective, muscle, nervous
*histology is the study of tissue and their cellular organization.
1.3.3. Define epithelial tissue and list 6 functions associated with various types of epithelia.
Epithelial tissue: a sheet of cells that covers a body surface or lines a body cavity. Two forms in human body:
1. Covering and lining epithelium: 
· forms the outer layer of skin
dips into and lines the open cavities of the urogenital, digestive, and respiratory system
· covers the organs of the closed ventral body cavity
2. glandular epithelium:
· forms the glands of the body. Ex: salvory gland, sweat gland, thyroid glands. 

Functions of various epithillia:
1. Protection (mechanical, chemical, infectious) ex. skin
2. Absorption: GI tract
3. Filtration: kidney
4. Excretion: kidney
5. Secretion: glands
6. Sensory reception: taste buds, olfactory membranes (it is interestingly epitilial cells rater than nerve cells that can do this)
1.3.4. List and demonstrate your understanding of 7 special structural characteristics of 
epithelial tissue.
1. cellularity: cell dense and tightly packed. (all you see are cells)
2. Specialized contacts: tight junctions and desmosomes. Desmosomes attach to the plasma membrane of adjacent cells to form tight connections. Because these cells are subjected to a high level of tear/wear, they need to be held together tightly by desmosomes. Also the tight junction prevents proteins from leaking from the apical region of plasma membrane from diffusing into the basal region (in between the cells)
3. polarity: epithelia has a apical surface, an upper free surface often specialized to have microvili or cilia. And a lower attached basal surface. 
4. basal lamina: Adjacent to the basal surface of the epithelium
 - is a thin supporting sheet
-  It is noncellular, consisting of glycoprotiens and collagen fibers. 
- Function is to acts as a selective filter controlling the passage of substances in and out of the cell
- Second function is attaching the epithelial cells to the connective tissue. 
5. Supported by connective tissue: just basement membrane = basal lamina underlying reticular connective tissue. Reticular connective tissue: gives support to small cells -> ex. White blood cells close to epithelial cells.
6. avascular but innervated: epithelium contain no blood vessels it is supplied by nerve fibers. Epithelial cells are nourished by substance diffusing from the blood vessels to the underlying connective tissue. 
7. Regeneration:  high regenerative capacity; constantly being damaged so it has to regenerate to replace the damaged cells
  HERE >>>>>>>>> 
1.3.5. Indicate the two criteria used to classify epithelial cells
1. Cell shape: squamous (flattened-squished), cuboidal (cubelike), columnar (taller than wide) 
2. layers: simple (single layer), stratified (multiple layers)
· In simple epithelium, all cells have the same shape. 
· In stratified epithelium, cells shape differs in different layers > thus they are named according to the shape of the cells in the apical layer.
1.3.6 list the four types of simple epithelia: indicate the primary function associated with each & sample body location
1. simple squamous epithelium: thin & permeable. The flattened shape allows for quick diffusion of molecules across the membrane.  Role: filtration, diffusion.
eg: endothelium (single cell wall of the blood vessels) and in kidney filtration membrane (glomerular) & lung forming walls of alveoli & blood vessels
2.  simple cuboidal epithelium: secretion and absorbtion. Eg: kidney tubules, small glands.
3. simple columnar epithelium: single layer of tall closely packed cells. Line the digestive tract from the stomach to the rectum.
- Main role is absorption and secretion.
- The columnar cells in the digestive tract have 2 modification: dense microvilli on the apical surface of absorptive cells & tubular glands that secrete mucous containing digestive juice. 
4. pseudostratified columnar epithelium: although the stratified apearence makes is look like more than one layer, it is a SINLE layer of cells. Like the simple columnar cells, secrete and absorb substances. A ciliated version containing mucous secreting cells lines most of the respiratory tract> propel sheets of dust in mucus away from lungs. Ciliated version in trachea, non ciliated in sperm carrying ducts

Transitional epithelium (stratified not simple): lines the bladder, an organ that has to fill. The basal layer cells are columnar to cuboidal and the apical layer becomes increasingly flat and squamous-like as filling occurs. This is what allows the bladder to stretch. Lines uterus, bladder, and part of the urethra. 

1.3.7 Describe the structure of stratified squamous epithelium and give a sample body location.
· The most widespread of the stratified epithelium is: Skin
· Composed of multiple layers, making it think and well suited for its protective role
· The free surface cells are squamous and the deeper cells near the basal membrane are either cuboidal or columnar
· Found in areas subjected to constant wear and tear, surface is being rubbed away, thus has to be replaced by the devision of basal cells
· B’c epithelial cells depend on nutrients diffusing from deeper connective tissue, the epithelial cells further from the basement membrane are less viable
1.3.8. Define gland, endocrine gland, exocrine gland
Gland: one or more cells that make & secrete a particular product
Glands are:
 1) endocrine: release their content into either directly the blood (ductless) or the extracellular area which then ends up in the blood. Their products are hormones.  
2) exocrine: release their content into ducts which then go to the body surface or body cavities
· Products are: Mucous, sweat, oil/salivary glands, liver (secretes bile), pancreases (secretes digestive enzymes)
a) Unicellular exocrine glands:
· No duct because only one cell. So they do it through exocytosis
· Really just the goblet cells ( sprinkled on the lining of the digestive and respiratory tracts) and mucous cells
b) Multicellualr exocrine glands:
· 2 basic parts: 1) epithelium-derived duct 2) secretory unit (acinus) consists of secretary cells
· The acinus is supported by supportive connective tissue >> supplies it with blood vessels and nerve fibers

· Structural classification of multicellualr exocrine glands:
· Simple glands: unbranched duct
· Compound glands: branched ducts
Also based on secretary unit, classified as follows:
· Tubular: if secretory cells form tubes
· Alveolar: if secretory cells form small flasklike sacs
· Tubulalveolar:  if they have both types of secretory unit

· Modes of secretion classification:
1) Merocrine/eccrine glands: 
· Secrete their products by exocytosis
·  most common type
· Not ulterend in any way (merely change)
· Pancrease, salivery glands, most sweat glands
2) Holocrine
· Accumulate their products within them until they rupture
· Then replaced by division of underlying cells
· Oil glands (sebaceous) glands of the skin are the only example
3) apocrine 
· accumulate their products but just only beneath the free surface
· eventually the apex of the cell pinches off—releases secretary granules and little bit of cytoplasm
· cells repair the damage and process happens again
· ex. In humans: lactating mammary glands, but controversial because historically its been recognized as a merocrine gland
**label pg 126
1.3.9 list the five types of connective tissue
· mesenchyme
· Connective tissue proper
· Cartilage
· Bone
· blood 
Common characteristics of connective tissue
All connective tissue have characteristics that set them apart from other primary tissue:
1) common origin: all CT cells rise from mesenchyme cells (cells that have the most ability to specialize)
2) Degree of vascularity: CT runs the entire range of vascularity
a. Cartilage is avascular
b. Dense connective tissue is poorly vascularised 
c. Other types of CT have rich supplies of blood vessels
3) Extracellular matrix:  
a. Largely non living extracellular matrix
b. Because of this matrix, CT can bear weight, withstand tension, endure abuse etc in a way other tissue cannot

1.3.9 list the four main functions associated with CTs
1) Binding or support. Eg cartilage, bone
2) Protection. Eg. Skull bone
3) Insulation. eg. Sdipose tissue
4) Transportation. Eg. Blood 

1.3.10 Describe the structural organization of CT
1) ground substance
2) fibers
3) cells
*ground substance and fibers make the extracellular matrix

1) ground substance:
· unstructured material that fills the space between cells and contains the fibers
· contains interstitial fluid, cell adhesion (fibronectin, laminin, and others) proteins, proteoglycans
· the cell adhesion proteins act as glue that allow connective tissue cells to attach to matrix elements
· proteoglycans: large molecules that trap water allowing the aereolar CT to be rich in fluid >> for cushioning) 
· the higher the GAG substance levels, the more viscous the ground substance
· the ground substance hold large amounts of fluid and it functions as a molecular sieve through which nutrients and other dissolved substance can diffuse between the blood capilleries and cells 
2) fibers: provide support
a) collagen
· constructed primarily of fibrous protein collagen 
· assemble spontaneously into cross-linked fibrils >> bundle together >> forming thick collagen fibers >> as a result they have high tensile strength (ability to resist being pulled apart)
· aka white fibers
b) elastic fibers
· long and thin fibers that form branching networks into extracellular matrix
· contain elastin >> what allows them to stretch and recoil
· found where great elasticity is needed: skin, lungs, blood vessel walls
c) reticular fibers
· short, fine collageneuos fibers with slightly diff chemistry
· are continues with the collagen fibers, and branch exessivley >> form these delicate networks (reticular=network) that surround small blood vessels and support soft tissue organs
· these fuzzy nets allow more give than collagen fibers
· abundant where in the basement membrane of epithelial tissue and around capilleries
d) cells
· undifferentiated cells are indicated by the suffix—blast 
· they are actively meiotic cells that secrete the ground substance and the fibers characteristics of their particular matrix 
· fibroblast: connective tissue proper
· chondrobast: cartilage 
· osteoblast: bone
· hemocytoblast: blood
· Once they synthesize the matrix, they take a less active role, mature cells, suffix cyte. At this stage, they carry out functions to maintain the health of the matrix. If matrix is injured, the revert back to their active role and repair. 

Types of Connective Tissue

1. Mesenchyme: first tissue formed from mesoderm germ layers
mesonchymal cells + fluid ground substance + fine fibrils  >> source of all other CT’s

2. CT has 2 subclasses: loose connective tissue (areolar, adipose, and reticular) and dense connective tissue (dense regular, dense irregular, and elastin)

Loose connective tissue: 
a) Areolar: “small open space”
Functions are:  1) supporting and binding other tissue  2) holding body fluids   3) defending against infections (via macrophages and white blood cells)   4) storing nutrients as fat
· Gel like matrix with all 3 fiber types
· Contains the following types of cells: fibroblast, macrophages, mast cells, some WBC
· Loose arrangement of fibers
· Site  for edema: areolar tissue soaks up excess fluid so the affected area becomes swelled
· Serves as a reservoir of water and salts for surrounding tissues
· Location: widely distributed under the epithilia of body eg subcutaneous layer of skin. Cushions and attaches skin to underlying structures. 
· Present in all mucous membranes as lamina propria
· Functions: cushioning of organs, immunity (macrophages), inflammation, fluid reservoir 

b) Adipose connective tissue
· Areolar tissue modified to store nutrients 
· Consist of fat filled adipocytes, with displaced nuclei, do not reproduce 
· Its nutrient storing ability is much greater than areolar CT
· Matrix is scanty and the cells are packed very close together 
· Mature adipocytes are among the largest cells in the body
· As they take up fat or release fat, they become more plum or wrinkles respectively 
· Adipose tissue is highly vascuralized incdicating its high metabolic activity
· Makes uo 18% of an average person’s body weight
· Wherever areolar tissue is plentiful, adipose tissue may develop
· Functions: prevents heat loss (insulation) , fuel reservoir, support and protect organs,
· While adipose tissue stores nutrients for other cells
· Brown adipose tissue contains a lot of mitochondria which use the lipid fuels to heat the blood stream to warm the body; very common in babies who cant produce enough heat by shivering 
· Cells dense CT are filled with adipocytes

Reticular connective tissue:
· Resembles areolar connective tissue
· Only has reticular fibers. These reticular fibers form a delicate network along where fibroblasts, called reticular cells, are scattered 
· Reticular fibers are widely distributed around body but reticular tissue is limited to certain sites
· Found with and supports: RBC, WBC, lymph nodes, the spleen, the bone marrow
· Fibers form a soft internal skeleton  that supports free blood cells

1.3.12 List and briefly describe the three types of dense CT
· Dense connective tissue is often referred to as elastic connective tissue because all types of dense connective tissue have fibers
· 3 types are: dense regular CT, dense irregular CT, and elastic

Dense regular connective tissue
· Closely packed bundles of collegen fibers, running in the same direction, parallel to the direction of the pull
· They are white flexible tissue, with great resistance to tension exerted in a single direction
· Fibroblasts are found between these collagen fibers and are continuously manufacturing the ground substance and the fibers
· Collagen fibers allow it to stretch only slightly 
· Has few cells other than fibroblasts 
· Are poorly vascularised
· high tensile strength makes dense regular CT good for tendons (cords that attach muscle to bone), aponeuroses (flat sheet like tendons, as opposed to robe like, that attach muscle to other muscle or bone), and fascia (fiberous membrane that wraps around muscles, groups of muscles, blood vessels, and nerves, binding those structures together) 
· ligaments contain more elastic fibers than tendons and thus are slightly more stretchy (connect bone to bone)

Dense irregular connective tissue:
· same components as dense regular connective tissue
· BUT bundles of collagen are much thicker & are arranged irregularly 
· Found in body where tension is exerted in many different directions
· Eg. Skin (dermis) , fiberous joint capsules, fiberous covering surrounding some organs such as kidney, bones, cartilage, muscle, and nerves)
· Submucosa of digestive tract

Elastic connective tissue
· Elastic (wavy structure allows it to stretch)
· Ligaments connecting adjacent vertabrates are very elastic—dense regular connective tissue that has a high portion of elastic fibers
· Many of the larger arteries have stretchy sheets of elastic CT in their walls >> accommodate blood flow
· Aids passive recoil of lungs following breathing in (walls of bronchi tubes)

1.3.13 List the remaining types of connective tissue.

3. Cartilage: 
· Can withstand tension and compression
· Has qualities between dense CT and bone
· Tough but flexible >> provides rigidity to the structures it supports
· Higher portion of elastic fiber
· Lacks nerves and vascularisation (avascular) so it received nutrients by diffusion
·  Its ground substance contains large amounts of GAG, chrondroitin sulfate, hyaluronic acid & chrondronecin & firmly bound collagen fibers
· GAG is a large molecule associated with sugar and protein
· Sturdier than CT
· Holds great deal of water >> allows for cushioning of properties—rebounds after being compressed (80%water) also helps nourish the cartilage cells
· No blood supply >> longer time to heal

4. Bone
· Also known as osseous tissue 
· Living tissue that is: vascularises, innervated, and bank of calcium
· Function: support and protect body structures
· Bones provide cavities for fat storage and synthesize of blood cells
· Bone matrix is similar to that of cartilage but harder and more rigid, has more abundant collagen fibers nad calcium salts
· Osteoblast: immature cells, growing and repairing. 
· Osteocytes: maintain the status quo
· Osteoclasts: break down bones, so more calcium is released into the blood to maintiain blood calcium levels

5. Blood
· Not the typical connective tissue (giver support or connect)
· Classified as connective tissue b’c its developed from mesenchyme cells and consists of blood cells surrounded by a non living fluid matrix called blood plasma.
· Include: RBC, WBC
· Fibers of blood are soluble proteins that precipitate when blood clots 
· Blood functions as the transport vehicle of the cardiovascular system
