
I. General Physiology, cell to cell communication, control pathways and homeostasis
· Basic physiology and anatomy (Ch 1-5, much is review from prerequisite courses)

· Define molecule, cell, tissue, organ, and organ system. Explain their relationships according to level of complexity. Identify examples of each.

· Distinguish the terms element, ion, molecule, amino acid, carbohydrate, lipid, protein.

· Identify the components of a cell and the role of each component. 

· Diagram and describe the composition of a cell membrane. 

· List ten major organ systems and explain their functions.

· List and describe the four tissue types (epithelium, connective, muscle, nerve). 

· Explain the basic form and function of different epithelial tissue types.

· List the components of different connective tissue types and describe how these components contribute to the function. 

· Use anatomical terms accurately and specifically in descriptions. 
· Working with information

· Represent information w/ maps, graphs, diagrams, and verbal or written descriptions. 

· Explain processes using mechanistic vs. teleological descriptions. 

· Cells, Cell Membranes and Movement Across Membranes (Ch.5)
· Diagram a membrane in cross-section and explain how the composition influences the membrane permeability of different molecules.

· List and describe the function of membrane protein types and structures. 

· Write Fick’s law of diffusion and predict how changes in concentration gradient, membrane surface area, resistance, thickness and temperature will change diffusion rate.  
· Differentiate the following types of membrane transport and their energy source: diffusion, facilitated diffusion, primary active transport, secondary active transport, endocytosis and exocytosis. Identify specific examples for each.

· State the methods of movement for oxygen, carbon dioxide, ions, glucose, proteins, hydrophobic molecules and hydrophilic molecules across the cell membrane.

· Draw an epithelium, labeling the apical and basal membranes. Trace movement of a compound across the epithelium. Explain the functional significance of a polarized distribution of transport proteins to the apical or basal membrane.

· Explain saturation, competition, and specificity for a transport or receptor protein.

· Diagram a cell with the components to perform specific tasks. 

· Osmolarity and Tonicity (Ch 2 and Ch.5, prerequisite chemistry)
· Differentiate between the terms osmole, osmolarity, osmolality and tonicity. List typical values and ranges for plasma osmolarity and osmolality (see text back cover).

· Use measurements with molecular weight, grams, mole, and osmole. 

· Define and convert between units used to describe concentration of a solution: percent, Eq/l, grams/l, molarity, osmolarity. 

· List the body water compartments of the body and describe their separation.

· Differentiate between hyper-, hypo-, and isosmotic solutions and predict osmosis between solutions of these types.

· List the normal value and range for plasma and interstitial Na+, K+, H+ (pH), HCO3-, Cl-, Ca2+ and glucose. 

· List the normal value and range for intracellular Na+, K+, H+ (pH), HCO3-, Cl-, Ca2+. 

· Differentiate between hyper-, hypo-, and isotonic solutions and predict solute movement and osmosis in and out of cells for each.

· Describe the action of water and solutes in various solutions using penetrating (glucose, urea) and non-penetrating (NaCl) solutes (including Table 5-9 IV solutions).
· Cell to cell communication, homeostasis and control pathways (Ch. 6)
· Distinguish among types of cell-to-cell communication. 

· List the four classes of membrane receptors. Explain how receptors facilitate specific cellular responses. 

· List and describe the components of signal transduction and the molecules involved.
· Trace specific second messenger signal transduction pathways (see tables 6.1 & 6.2).
· Define each of the following and predict their effect on signal transduction:

· agonist and antagonist for one receptor

· receptor isoforms (one ligand, multiple receptors)

· one ligand, delivered at a varied rate (tonic control)

· two antagonistic ligands on one target tissue

· Describe the principles of and give an example of positive feedback, negative feedback and feed forward control. 

· List the components of a control pathway. (summary Fig. 6-30) Note that you will use these components to construct neural, muscular and endocrine pathways.
· Given a specific physiological process, identify the control pathway components.
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