Physiology

Appendices Review

Organic 
· Came from living source
· Contain carbon
· Graphite, limestone, carbon dioxide, carbon monoxide, baking soda
Inorganic
· Other source other than living
· Does not include Carbon atoms

Carbohydrates
· Contains Carbon, Hydrogen, Oxygen
· Include functional groups: ketones, aldehyde, alcohol
· One carbon atom: 2 hydrogen: 1 oxygen 
· 5  important functions:
1) provide energy
2) serve as stored form of chemical energy 
3) provide dietary fiber
4) supply carbon atoms for the synthesis of cell components
5) form part of structures of cell
Types
I. Monosaccharide’s
· Simple sugars, one single unit saccharides 
· Glucose, fructose, galactose, ribose 
II. Disaccharides
· Linkage of 2 monosaccharide’s through covalent bonds
· Sucrose (fructose +glucose), Lactose (galactose + glucose)
III. Polysaccharide
· Many saccharide units
· Simple carbohydrate molecules bond together to make long chains and branched networks
· Glycogen storage carbohydrate found in animals, highly branched polysaccharide , used for energy
· Starch  storage carbohydrate found in plants, contains 2 parts: amylose (long essentially un-branched chains of glucose) and amylopectin (highly branched network of glucose (humans break down)
· Cellulose structural carbohydrate of plants, long un-branched chains of glucose units, cannot be broken down in humans/indigestible fiber

Lipids
· Diverse group of organic molecules
· Based on solubility
· Waxy, greasy, oily compounds 
· Insoluble
· Only soluble in NON POLAR solvents
Simple Lipids
· 3 Fatty Acids + 3 alcohol groups of glycerol = Triglyceride 

Complex Lipid

Proteins

Hydrolysis, Denaturation

Transcription
Translation

Chapter 1: Foundation of Physiology

Teleological Approach  WHY or purpose of body processes, explains bodily functions
Mechanistic Approach  how

Levels of Organization in Body

1) Chemical Level 
· NOCH are 99% of the bodies chemistry
· Calcium and Phosphorus are the other 1%
· These atoms form to create MOLECULES of life (protein, carbs, fats, nucleic acid, DNA)
2) Cellular Level 
· Cells are the fundamental or basic units of both structure and function in a living body
· Plasma Membrane  thin oily barrier separating inside chemicals from outer environment, controls movement of materials 
· Organisms Independent living entities 
· Cell Differentiation  your body is made of different types of cells
· 8 Basic Cell Functions
· obtaining food & oxygen from surroundings
· doing chemical reactions that use nutrients and oxygen to provide energy for the cell (food + oxygen  carbon dioxide + water + energy)
· Taking out waste and carbon dioxide
· Making proteins needed for cell growth and structure
· Control what cell exchanges with environment
· Responding to change in surroundings
· Moving material from one part of cell to another 
· Reproducing 

3) Tissue Level 
· Cells of similar structure that perform same tasks are tissues
· Muscle  cells specialized for contracting and generating force (skeletal – for skeletal movement, cardiac – pumps blood, smooth – for hollow tubes)
· Nervous  initiate and transmit electrical impulses which carry info over various distances 
· Epithelial  exchange of material between the cell and it environment (anything leaving or entering body crosses this tissue)
· Epithelial Tissue: cells form sheets that cover and line various parts of body  (skin)
· Glands: specialized for secreting , exocrine and endocrine
· Connective Tissue (loose connective, dense, attaches to epithelial)
· relatively few cells dispersed within an alot of extracellular material (tissue and ground substance) 
· e.g. tendons, bone, blood

4) Organs 
· 2 or more types of primary tissue that function together to do certain function or functions 
· e.g. Stomach; made of – epithelial tissue, walls have smooth muscle, includes nervous tissue, and connective tissue to bind all other tissues together

5) Body Systems
· Groups of organs performing related functions
· Interact to accomplish common activity
· Respiratory, digestive system, nervous system, circulatory; etc

Homeostasis
· Maintenance of stable internal environment (each cell contributes)
· Essential for survival 
· E.g. when body systems transfer materials of external environment and internal environment to the internal environment can be maintained
· Intracellular fluid  fluid inside cell body
· Extracellular fluid  fluid outside the cells (plasma + interstitial fluid)
· Plasma  fluid portion of blood
· Interstitial Fluid surround and bathes cell 
· Body systems maintain homeostasis which is needed for cells to survive and cells make up body systems
2 Classes
I. Intrinsic Control: built into or inherent in an organ (exercising skeletal muscle uses oxygen to make energy to support muscles contracting  O2 in the muscle decreases  blood vessels dilate and flows through muscles  brings oxygen back into muscle)
II. Extrinsic Control: regulatory mechanisms made outside an organ to change the activity of organ

Factors Regulated Homeostatically
· Blood pressure/volume
· pH
· salt concentrations
· water 
· temperature

Feed back  response made after change as been detected
· feed forward: response made in anticipation of change

Negative Feedback 
· change in Homeostatically controlled factor triggers a response that seeks to maintain homeostasis by moving factors in opposite direction of its initial change
Positive Feedback
· the output enhances or amplifies a change so that the controlled factor continues to move in the direction of the initial change

Chapter 3: Central Nervous System


Polarization 
· chargers are separated across the plasma membrane so the membrane has potential 
· anytime the value of the membrane potential is other than 0mv either positive or negative on INSIDE of membrane 
· at resting potential a membrane is polarized at -70mv

Depolarization (more positive ICF)
· reduction in magnitude of negative membrane potential 
· membrane is less polarized at resting potential
· membrane moves closer to 0mV (becomes less negative
· e.g. from -70mV to -60mV 
· moves to a positive direction 

Repolarization
· membrane returns to resting potential after having been depolarized 
· moves toward the negative side 
· e.g. from -60mv back to -70mv

Hyperpolarization (more negative ICF)
· increase in magnitude of the negative membrane 
· membrane becomes more polarized than at resting potential 
· e.g. from -70mv to -80mv
· more charges are separated than at resting potential 
· in negative direction 

Electrical Signals and Ion Movements
· change in ion movement across membrane = change in membrane potential
· change in ion movement depends on permeability in response to triggering events
· Triggering Event can be: change in electrical field near a excitable membrane, interaction of chemical messenger with a surface receptor on a nerve or muscle cell, stimulus (a sound wave) that stimulate special nerve cells in the ear, OR spontaneous change in potential caused by inherent imbalances in the leak pump cycle 
· Leak channels or Gated Channels help in brining water soluble ions that cannot penetrate the plasma membranes lipid bilayer
· Triggering events alter membrane permeability and then change ion flow across membrane by OPENING or CLOSING gates guarding certain ion channels which causes membrane potential to fluctuate due to change of charge because of ion movement

Leak Channels 
· Open all the time
· Unregulated leakage of a chosen ion across the membrane thru channel

Gated Channel
· Have gates that alternately open 
· This allows ion passage thru the channels or closed which prevents ion passage thru channels 
· Opening and closing of gate = Conformation change of proteins that make the gated channel
4 types:
1. Voltage Gated
- open or close responding to membrane potential 
2. Chemically Gated
- change conformation in response to the binding of specific chemical message to a membrane receptor in close connection with the channel
3. Mechanically Gated
- Respond to stretching or other mechanical deformation
4. Thermally Gated
- respond to local change in temperature (hot/cold)

Electrical Signals
· Electrical signals come in two forms…

1) Graded Potential
· Short distance signal 
· Vary in size (occur in varying grades r degrees of magnitude or strength)
Triggering of graded potential:
· Caused by a certain triggering event that cause gated ion channels (mechanically or chemically) to open in a specialized region of the excitable cell membrane 
· Commonly: sodium gated channels open, sodium goes down concentration gradient and electrical gradient = Depolarization 
· Stronger triggering event = more gated channels open = greater positive charge entering cells = larger depolarization of graded potential
· Longer duration of triggering event = longer graded potential 
Passive Currents
· When graded potentials occur in nerve or muscle cell.. the rest of membrane is still at resting potential
· Active area  when graded potential occurs at specific location and temporarily depolarizes 
· Inactive area  area’s adjacent to the active area (on both sides) 
· Current  flow of electrical charge (flow direction is determined by which way the positive charges are moving)
· ICF: inside the cell positive chargers flow through the ICF away from +ve depolarized region (active area) to the more negative adjacent inactive area
· ECF: positive charges outside the cell flow thru ECF from other positive adjacent inactive regions to the more negative active region 
· Therefore the potential changes in previously inactive area (+ve charge flow into adjacent area on side, positive charges flowed out of this area on outside)
· Current spreads both ways from initial site of the potential change 
· Resistance  hindrance to electrical charge movement 
· Amount of current that flows between 2 places depend on difference in potential & the resistance of material that the charges are moving through 
· Conductors have low resistance, little hindrance to electric flow
· Insulators  high resistance and greatly hinder movement of charge
· Current can only move through the membrane by ion channels, cannot cross the plasma membranes bilayer
Current Loss
· Current is lost across membrane as the charge carrying ions leak through parts of membrane (open channels)
· Making magnitude of current decrease with increase of distance from active area 
· Decremental  magnitude gradually decreasing  because of leaking of ions across un-insulated parts of membrane 
· Local currents die out within a few millimeters of initial site of change
· 
Action Potential 
· Brief rapid, large changes in membrane potential
· Potential reverses so inside excitable cells is more positive than outside
· Involves small portion of total excitable cell
· Conducted throughout entire membrane (non-decremental fashion)
· Long distance signal 
Reverse of Membrane Potential (process of action potential)
· Triggering event causes membrane to slowly depolarize from -70mv (resting potential) until it reaches threshold potential
· Threshold potential  explosive depolarization usually to critical level of -50mv (so +30mv)
· Overshoot  when action potential depolarizes and is reversed between (0 to +30mv) explosive jump 
· Potential reverses so the inside of cell becomes positive compared to out
· Membrane repolarizes and drops back to resting potential 
· After hyperpolarization  membrane becomes even more negative than normal (-80mv) and goes back to restore resting potential)
· Spike  another name for action potential due to appearance in recording 
· Fire  when an excitable membrane is triggered to undergo an action potential 
· Spike and fire or action potential all refer to  rapid REVERSE of membrane potential
[bookmark: _GoBack]Change in Membrane Permeability
· What causes the membrane potential at rest to be thrown out of balance to make an action potential…
· Potassium K+ is more permeable to the membrane than sodium 
· During action potential membrane permeability takes place, rapid flux of ions down gradient
· Ion movement carry current responsible for the change in action potential 
e.g. Voltage Gates Na+ & K+ channels
· Consist of proteins that have a lot of charged groups 
· Electrical field (potential) surrounding the channels in the membrane can create a force that will change the channel structure because charged parts of the channel proteins are electrically attracted or repelled by charges in the fluids surrounding the membrane 
· Voltage gated channel proteins are especially sensitive to voltage changes (small distortion in channel shape due to potential change causes them to change confirmation)
Na+ voltage gated channel
· Includes activation and inactivation gate 
· Activation Gate  guards the channel by opening/closing like hinged door
· Inactivation Gate  ball and chain like amino acid (open when ball is dangling, closed when ball binds to receptor on channel opening 
3 Different Confirmations
· Closed but can open (activation gate closed, inactivation gate/ball opened)
· Open or activated (both gates open)
· Closed and not capable of opening or inactivated (activation gate open, inactivation gate closed)
K+ Voltage Gated Channels
· Only one gate that can open or close 

E.g. Changes in Permeability and Ion Movement during Action Potential
· At resting potential all voltage gated changes (Na+ and K+) are  closed… the Na+ having activated gate closed and inactivation gate opened
· K+ Leak channels and some Na+ leak channels cause the resting membrane to be permeable to K + 50 to 70 times more than Na+
· Membrane starts to depolarize towards threshold (bc of triggering event)
· Activation gates of some Na+ voltage gated channels open
· Both gates of activated channels are open
· Na+ concentration and electrical gradient is favored its movement into the cell (Na+ moves in) 
· Inward movement of Na+ causes more depolarization, opening more na+ gates and more Na+ go in
· @ Threshold Potential – Na+ permeability has explosive increase because more prem.
· Enough Na+ gates are opened to set off positive feedback cycle causes remaining Na+gated channels to swing open (Na+ permeability dominates the membrane as oppose to K+ 
· @ Threshold – Na+ rushes into cell rapidly eliminated –ve energy , cell is more positive than outside which DRIVES MEMBRANE POTENTIAL to Na+ equilibrium (which is +60mV)
· potential doesn’t become more positive bc at the peak of action potential it will close (inactivation gate binds to receptor on activation gate) 
· What causes Na+ gate to close? Activate gate is triggered to open rapidly because of depolarization during threshold, which initiates process of closing; amino acid on inactivation gate binds to activation gate
· Closes slowly (o.5 milliseconds) both gates are open at this time and Na+ goes through until it reaches peak
· K+ voltage gated channels slowly start to peak 
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