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UNIVERSITY STUDIES




Master Syllabus

Course:  MLS 211 – Introduction to Human Physiology
Cluster Requirement:  2A
This University Studies Master Syllabus serves as a guide and standard for all instructors teaching an approved in the University Studies program.  Individual instructors have full academic freedom in teaching their courses, but as a condition of course approval, agree to focus on the outcomes listed below, to cover the identified material, to use these or comparable assignments as part of the course work, and to make available the agreed-upon artifacts for assessment of learning outcomes.

Course Overview:

The purpose of this course is to introduce students to the science of the normal function of the human body.  Furthermore the course provides students with scientific knowledge at a level that will prepare medical laboratory science majors so that in future MLS courses students will be able to apply physiological concepts to interpretation of patient and laboratory data.  

Coursework will center on a systems-based approach to physiology and cover cell biology, the nervous system, the endocrine system, the hematopoietic system, the cardiovascular system, and the renal system.  The unifying theme presented throughout the course will be homeostasis.  

Learning Outcomes:

Course-Specific Learning Outcomes:
By the end of this course the student shall be able to:

-Define physiology.

-Describe the complementary relationship between anatomy and physiology (principle of complementarity).

-Define homeostasis.

-Identify the elements of a control system.

-Describe how positive feedback and negative feedback systems maintain homeostasis.

-Describe thermoregulation and regulation of blood glucose levels as examples of negative feedback systems.

-Describe regulation of blood clotting as an example of positive feedback systems.

-Define the term chemical element and identify the four elements that form the bulk of body matter.

-Compare and contrast ionic, covalent, and hydrogen bonds.

-Compare and contrast polar and nonpolar compounds.

-Describe the structure of water and discuss how the chemical properties of water support life.

-Compare and contrast the three major types of chemical reactions that are important to the study of physiology: synthesis, decomposition, and exchange.

-Differentiate between monomers and polymers.

-Identify the four major biochemical groups.  For each one, identify the monomer and the polymer(s).

-Describe the four levels of protein structure.  Identify the types of bonds that participate in each level.

-Given two amino acids, diagram the formation of a peptide bond.

-Define the term enzyme.

-Describe the effect of the presence of an enzyme on the reaction between two substances.

-Define the terms substrate, active site, and specificity.

-Describe four models that have been used to explain enzymatic actions.

-Discuss the role of cofactors and coenzymes in enzymatic function.

-Describe the role of temperature and pH in enzymatic function.

-Identify the three major regions of the cell.

-Identify the basic structure of the cellular membrane and identify the major biochemical groups that compose the membrane.

-Differentiate between integral and peripheral proteins.

-Identify and compare the three common types of cell junctions.

-Identify the types, structure, and function of each organelle contained in the cytoplasm.

-Identify the role of the cytoskeleton.

-Identify and describe the structure and function of cytoskeletal elements.

-Describe the structure and function of the structures that make up the nucleus.

-Review the process by which genetic information is converted into amino acids.  Identify the organelles involved in each stage of the process.

-Explain what is meant when the plasma membrane is described as a selective or semi-permeable barrier.

-Describe the various methods by which materials are transported across the plasma membrane.

-Compare and contrast active and passive transport systems.

-Describe diffusion and filtration as examples of passive transport.

-Compare and contrast simple diffusion, facilitated diffusion, and osmosis.

-Using red blood cells as an example, describe the effect of isotonic, hypertonic, and hypotonic solutions on the shape of the cell.

-Compare and contrast primary and secondary active transport systems.

-Summarize the Na+/K+ pump.

-Identify the role the glycocalyx plays in cell interactions.

-Specify the routes by which different ions and molecules can enter or leave a cell and the factors that may restrict such movement.

-Identify the structural and functional divisions of the nervous system.

-Sketch and label the structure of a typical neuron, and describe the function of each component.

-Identify the types of neuroglia.  Describe the location and function of each type of neuroglia.

-Explain how the resting potential is created and maintained.

-Describe the events involved in the generation and propagation of an action potential.

-Discuss the factors that affect the speed with which action potentials are propagated.

-Compare and contrast graded and action potentials.

-Define the term synapse.

-Describe the structure of a synapse.

-Explain the mechanism involved in synaptic activity.

-Compare and contrast electrical and chemical synapses.

-Describe the major types of neurotransmitters.

-Discuss the effects of neurotransmitters on postsynaptic membranes.

-Identify the type of synapses where acetylcholine, epinephrine, and norepinephrine play their major roles.

-Classify the types of cholinergic receptors.  Identify the function and location of each.

-Classify the types of adrenergic receptors and the general effects of each exhibited by their target organs.

-Identify the three (3) entities responsible for protection of the brain.

-Identify the three layers of the meninges and the role (if any) in the formation of cerebrospinal fluid.

-List the major roles of CSF.

-Describe the process by which CSF is formed and identify the structures involved.

-Compare and contrast the levels of protein, glucose, sodium, potassium, chloride, and calcium in CSF and plasma.

-Identify those substances/elements that should never be found in normal CSF.

-Describe the spinal tap as a method to collect CSF for evaluation.

-Describe the circulatory pattern of CSF.

-Identify the major components of the reflex arc and their function.

-Classify the types of reflex arc according to development, response, processing site, and complexity of circuit.

-Given a diagram of a spinal reflex arc, be able to determine its classification.

-Identify the five base steps involved in a neural reflex.

-Identify the three classes of receptors.

-Describe how the reflex arc is an example of a negative feedback system.

-Describe the stretch reflex as an example of a spinal reflex.

-Define the term hormone.

-Compare and contrast the function of endocrine and exocrine glands.

-Compare and contrast hormones, neurotransmitters and paracrines.

-Identify the two hormones that are also neurotransmitters.

-Compare and contrast the signal transduction mechanisms used by protein and steroid classifications of hormones.

-Given a hormone, classify it according to its basic structure, identify the target organ(s), and the general effect(s) of hormonal activation on the target organ.

-Identify the major endocrine organs in the body and the hormone(s) produced by each.

-Describe the relationship between the hypothalamus and the anterior and posterior lobes of the pituitary gland.

-Describe the role of tropic hormones in regulating release of other hormones.  Include feedback loops in your description.

-List the three mechanisms by which endocrine glands can be stimulated.

-Describe the mechanism by which endocrine glands maintain normal circulating levels of glucose, calcium, and sodium are regulated.  For each, diagram the type of stimulation, the sensory gland, the hormone involved, the target organs, the effect(s) of hormonal stimulation, and the type of feedback loop involved.

-Describe how parathyroid hormone and calcitonin might be considered antagonists.

-Describe how insulin and glucagon might be considered antagonists.

-Given the name of any endocrine gland discussed in class, diagram the feedback loop showing the association between its hormone(s), target cells(s), and effect(s).

-Describe how antidiuretic hormone is involved in the regulation of osmotic concentration.

-Describe the roles of oxytocin.

-Define the term hematopoiesis.

-Define the terms cytokines and interleukins and describe their role in hematopoiesis.

-Define the terms pleuripotent stem cell and progenitor cells.  In your definition, be sure to distinguish between the two.

-Compare and contrast the myeloid stem cell line with the lymphoid stem cell line.

-Define erythropoietin and discuss its role in the maturation series for erythrocytes.

-Diagram the steps in the negative feedback mechanism that controls its stimulation during times of oxygen deprivation.

-Outline the major steps in heme synthesis.

-Identify the steps in heme synthesis that take place in the mitochondria and those that occur in the cytoplasm.

-Identify the factors that play a role in the affinity for oxygen by the hemoglobin molecule.

-Describe the concept of cooperativity.

-Describe the role of 2,3-DPG in altering hemoglobinÕs affinity for oxygen.

-Describe the effects of increased or decreased levels of 2,3-DPG on the oxygen saturation curve.

-Review the names and structure of the five normal white blood cells.

-Compare and contrast the maturation of the myeloid series and lymphoid series. 
-Identify which of the white blood cells develop from each line.

-Compare and contrast B-lymphocytes with T-lymphocytes.

-Identify the role of the thymus and thymopoietins in the development of T-lymphocytes.

-Discuss the role of thrombopoietin in the development of megakaryocytes/platelets.

-Define the term hemostasis and identify the three major steps in hemostasis.

-Describe the role of the platelet in each of the three major steps in hemostasis.

-Describe the positive feedback mechanism that regulates hemostasis.

-Identify the outcome product of the coagulation pathway.

-Describe the role of the platelet in clot retraction and repair of the vessel wall.

-Distinguish among the types of blood vessels of the basis of their structure and function.

-Describe what happens to blood as it leaves the heart and flows through the vascular tree.

-Describe the role of the muscular pump, which allows for the return of blood through some of the veins.

-Describe the role of the precapillary sphincters.

-Discuss the relationship between blood flow and cardiac output with blood pressure and peripheral resistance.

-Identify the three sources of resistance (i.e., vascular resistance, blood viscosity, and turbulence).

-Describe the relationship between resistance with diameter and length of vessels.

-Define systolic and diastolic blood pressure and identify the two factors that contribute to the pressure differences in the arteries.

-Describe the role played by hydrostatic pressure and osmotic pressure as they affect exchange of water and solutes across capillary walls.

-Describe the three major types of regulation involved in maintaining blood pressure (i.e., autoregulation, neural mechanisms, and hormonal mechanisms).

-Compare and contrast the role of local vasodilators and vasoconstrictors on regulation of blood pressure.

-Compare and contrast the role of the vasomotor center and the cardiovascular center on regulation of blood pressure.

-Define vasomotor tone and describe the role of the vasomotor center in maintaining vasomotor tone.

-Describe the role of adrenergic, cholinergic, and nitroxidergic receptors in the neural mechanism that regulates blood pressure.

-Describe how baroreceptors and chemoreceptors regulate blood pressure.

-Describe the role of antidiuretic hormone, angiotensin II, erythropoietin, and natriuretic peptide in the hormonal mechanisms related to maintaining blood pressure.

-Given an initial stimulus, predict the events that will occur in the negative feedback system to return the system to homeostasis.

-Identify the three major components of the cardiovascular system and the general function of each.

-Describe the relationship between the heart and the pericardium.

-Define the endocardium, myocardium, and epicardium.

-Compare and contrast the function of the atria and the ventricles.

-Trace the flow of blood through the heart, identifying the major blood vessels, chambers, and heart valves.

-Describe the events of an action potential in cardiac muscle and explain the importance of calcium ions to the contractile process.

-Describe the structures and activities of the intrinsic conduction system.  Describe the role of the SA node as the pacemaker.

-Draw and label a typical electrocardiogram (ECG) pattern.  Associate each phase with cardiac activity.

-Explain the events of the cardiac cycle in terms of relative pressure in each set of chambers, the electrocardiogram, heart sounds ventricular volume, position of heart valves, and atrial and ventricular systole and diastole.

-Define cardiac output, stroke volume, and heart rate.  Identify the mathematical relationship among the three.

-Identify the relationship among the stroke volume, end diastolic volume (EDV) and the end systolic volume (ESV).

-Describe the variables that affect the stroke volume of the heart, to include preload, contractility, and afterload.

-Describe the variables that influence the heart rate, to include both divisions of the autonomic nervous system, thyroxine, and ions.

-Describe the effects of the divisions of the autonomic nervous system on the heart rate.

-List (in general terms) the primary functions of the kidney, ureter, bladder, and urethra.

-Describe the anatomy of the four major components of the urinary system (kidney, ureter, bladder, and urethra).

-Compare and contrast the urethra in the male and the female.  Explain how the anatomy makes the female more prone to urinary tract infections (UTIs).

-Identify the three regions of the kidney (cortex, medulla, pelvis) and the structures found within each.

-Identify the components of the nephron and the general function(s) of each.

-Compare and contrast the vascular component of the nephron with the tubular component.

-Trace the vascular pathway through the kidney.

-Compare and contrast the composition of blood in the afferent arteriole with that in the efferent arteriole.

-Compare and contrast the cortical nephron with the juxtamedullary nephron.

-List the steps of urine formation.

-Define the terms filtration, tubular reabsorption, and tubular secretion.

-Describe the anatomy of the juxtaglomerular apparatus.

-Explain glomerular filtration and the mechanisms that control its pressure and rate.

-Identify and describe the three layers of material (wall of glomerular capillaries, basement membrane, inner layer of Bowman’s capsule) through which filtrate must pass as it moves from the glomerulus into Bowman’s capsule.  Explain how each is important in the initial preparation of the filtrate.

-Compare and contrast blood with filtrate.

-Describe the effects of normal levels of glomerular capillary blood pressure, plasma-colloid osmotic pressure and hydrostatic pressure on the development of filtrate.

-Define the term net filtration rate and describe its relationship to glomerular filtration rate.

-Describe the intrinsic and extrinsic mechanisms that regulate the glomerular filtration rate.  Intrinsic mechanisms include myogenic and tubuloglomerular mechanisms of autoregulation.  Extrinsic mechanisms include hormonal (renin-angiotensin) mechanisms and neural (sympathetic) controls.

-Describe the role of the transepithelial transport system in tubular reabsorption.

-Describe the places where sodium is reabsorbed and the mechanisms by which sodium reabsorption takes place in each section of the tubules.

-Compare and contrast sodium reabsorption in the proximal convoluted tubule and loop of Henle with sodium reabsorption in the loop of Henle.

-Describe the role of renin-angiotensin-aldosterone system in the stimulation of sodium reabsorption.

-Describe the role of atrial natriuretic peptide in the inhibition of sodium reabsorption.

-Define the term renal threshold.

-Describe the passive reabsorption of urea.

-Describe the role of the transeptihelial transport system in tubular secretion.

-Identify the most import secreted substances.

-Compare and contrast tubular reabsorption and tubular secretion of potassium.

-Describe the role of aldosterone in regulation of plasma potassium levels.

-Define the term plasma clearance.

-Given the concentrations of creatinine in urine and in plasma and the volume of urine collected, determine the creatinine clearance in mL/min.

-Describe the countercurrent mechanism regulating urine concentration and volume.

-Identify the role of antidiuretic hormone in the production of concentrated and dilute urines.

University Studies Learning Outcomes:
After completing this course, students will be able to:
1. Recount the fundamental concepts and methods in one or more specific fields of science.

2. Explain how the scientific method is used to produce knowledge.

3. Successfully use quantitative information to communicate their understanding of scientific knowledge.

4. Use appropriate scientific knowledge to solve problems.
Examples of Texts and/or Assigned Readings:

Stanfield, CL.  Principles of Human Physiology, 4th edition.  Benjamin Cummings, 2011.

GRADES
	Activity
	Point Value

	Online Quizzes
	15%

	Group Project
	15%

	Mid-term Exam
	35%

	Final Exam 
	35%


Example Assignments:
1. Online Quizzes  - The student shall recall fundamental physiological concepts. (Fulfills University Study Cluster 2A, Outcome 1).  

Example Questions:

1. The protein utilized by the sodium potassium-pump to expel sodium and bring in potassium is an example of which of the following?

a. Glycocalyx
b. Lysosome
c. Peripheral Membrane Protein
d. Integral Membrane Protein
2. Which of the following hormones exhibits its effects through the use of an intracellular receptor?
a. Insulin
b. Cortisol
c. Parathyroid Hormone
d. Andrenocorticotropic Hormone
2. Exams – Students shall be provided with questions that require them to utilize the knowledge of physiology they have gained and apply that knowledge to real-life scenarios or problems (Fulfills University Study Cluster 2A, Outcome 4).

Example Questions:

1. After eating a salty meal individuals usually become thirsty, which of the following explains why?

a. Hypoosmolality causes the body to want to dilute out the salt in the blood

b. Hypoosmolality causes the body to want to concentrate the salt in the urine

c. Hyperosmolality causes the body to want to dilute out the salt in the blood

d. Hyperosmolality causes the body to want to concentrate the salt in the urine

2. Ethanol inhibits the release of anti-diuretic hormone.  Therefore, which of the following situations will result when excess alcohol has been consumed?

a. Dehydration due to a decrease in water reabsorption

b. Overhydration due to a decrease in water reabsorption

c. Dehydration due to an increase in water reabsorption

d. Overhydration due to an increase in water reabsorption

3. Why would glucagon injections be given to individuals in hypoglycemic crisis?

a. Glucagon will lower their blood sugar by increasing glycolysis

b. Glucagon will elevate their blood sugar by increasing glycolysis

c. Glucagon will lower their blood sugar by decreasing glycogen breakdown

d. Glucagon will elevate their blood sugar by increasing glycogen breakdown

3. Group Project – Each group will be given an article written about a concept discussed in class and asked to describe in writing how the researchers applied the scientific method to the physiological process investigated and communicate how the data generated from the research is useful to the clinical laboratory professional.  Please note that students will NOT be required to critically analyze the methods and statistical tests utilized within the paper.  Instead students shall only be asked to explain how the scientific method was applied to the research question and communicate what the results could means for their future profession.   (Fulfills University Study Cluster 2A, Outcomes 3 & 4)
Example Article:

Bamberg R, Johnson J.  Segmented neutrophil size and platelet morphology in HIV/AIDS patients.  Clin Lab Sci, 2002; 15(1).  

FINAL LETTER GRADE ASSIGNMENT.  
	Letter Grade
	Raw Score
	Letter Grade
	Raw Score
	Letter Grade
	Raw Score

	A+
	93 or >
	B+
	84-86
	C+
	74-76

	A
	90-92
	B
	80-83
	C
	70-73

	A-
	87-89
	B-
	77-79
	C-
	67-69


	Letter Grade
	Raw Score
	Letter Grade
	Raw Score

	D+
	64-66
	F
	56 or <

	D
	60-63
	
	

	D-
	57-59
	
	


Sample Course Outline:
	TOPIC AREA:
	 

DATE:
	 

LECTURE TOPIC/ACTIVITY:
	 

READING:

	1
	September 7
	Introduction to Physiology
	Chapter 1 – Introduction to Physiology

Pages:  2-16

	1
	September 8 
	Introduction to Homeostasis
	

	1
	September 9
	Physiological Feedback Loops
	

	2
	September 12
	Chemistry of Life
	Chapter 2 – The Cell Structure and Function.

**Only read pages 19-28 and the chemistry review boxes on pages 22, 31, & 33

 

Chapter 3 – Cell Metabolism

Pages: 56-91

	2
	September 14
	Carbohydrates, Lipids, and Nucleic Acids

 
	

	2
	September 15
	Proteins & Enzymes
	

	3
	September 16
	The Cell:  Plasma Membrane
	Chapter 2 – The Cell Structure and Function

Pages: 29-53

 

Chapter 4 – Cell Membrane Transport

Pages: 94-123

	3
	September 19
	The Cell:  Cytoplasmic Organelles
	

	3
	September 21
	The Cell:  The Nucleus and Cytoskeleton
	

	3
	September 22
	Passive Cellular Transport
	

	3
	September 23
	Active Cellular Transport
	

	4
	September 26
	Nervous System Anatomy

 

 
	Chapter 7 – Nerve Cells and Electrical Signaling

Pages:  166-193

 

Chapter 8 – Synaptic Transmission and Neural Integration

Pages:  196 – 212

 

Chapter 11:  The Nervous System: Autonomic and Motor Systems

Pages: 303*319

	4
	September 28
	Resting Membrane Potentials

 

 
	

	4
	September 29
	Action and Graded Potentials

 
	

	4
	September 30
	Synapses

 
	

	4
	October 3
	Neurotransmitters
	

	5
	October 5
	Anatomy of the Brain and Spinal Cord
	Chapter 9 – The Nervous System:  Central Nervous System

Pages: 215-251

	5
	October 6
	The Meninges and Cerebrospinal Fluid
	

	--
	October 7
	Introduction to Reflex Arcs
	

	5
	October 10
	Columbus Day – No Classes
	

	5
	October 11
	Examples of Reflex Arcs
	

	6
	October 12
	Introduction to Endocrine System
	Chapter 5 – Chemical Messengers

Pages:  126-146

 

Chapter 6 – The Endocrine System:  Endocrine Glands and Hormone Actions

Pages:  149-164

 

Chapter 21 – The Endocrine System:  Regulation of Energy Metabolism and Growth
Pages:  603-329

	6
	October 13
	Hormones of the Hypothalamus and Pituitary Gland

 
	

	6
	October 14
	Hormones of the Pancreas

 
	

	6
	October 17
	Hormones of the Thyroid and Parathyroid Glands

 
	

	6
	October 19
	Hormones of the Adrenal Glands
	

	--
	October 20
	Review Day

	--
	October 21
	MID-TERM EXAM

	7
	October 24
	Introduction to the Hematopoietic System
	Chapter 15 – The Cardiovascular System:  Blood

Pages: 435-449

	7
	October 26
	Erythropoiesis
	

	7
	October 27
	Leukpoiesis
	

	7
	October 28
	Megakaryopoiesis 
	

	8
	October 31
	Blood Vessel Anatomy
	Chapter 13:  The Cardiovascular System:  Cardiac Function

Pages: 360-392

 

Chapter 14:  The Cardiovascular System:  Blood Vessels, Blood Flow, and Blood Pressure

Pages:  395-432

	8
	November 2
	Heart Anatomy
	

	8
	November 3
	Overview of Cardiac Physiology
	

	8
	November 4
	Overview of Cardiac Physiology
	

	8
	November 7 & 9
	Neural Regulation of the Cardiovascular System
	

	8
	November 10 & 11 
	Endocrine Regulation of the Cardiovascular System
	

	8
	November 14
	The Electrocardiogram
	

	8
	November 16
	The Cardiac Cycle
	

	9
	November 17
	Renal System Gross Anatomy
	Chapter 18 – The Urinary System: Renal Function

Pages:  507-531

 

Chapter 19 – The Urinary System:  Fluid and Electrolyte Balance

Pages: 534-563

	9
	November 18
	Renal System Microscopic Anatomy
	

	--
	November 21
	Renal Physiology - Overview
	

	9
	November 23
	Glomerular Filtration
	

	9
	November 24 & 25
	Thanksgiving Break!
	

	9
	November 28
	Tubular Reabsorption
	

	9
	November 30
	Tubular Secretion
	

	9
	December 1
	Glomerular Filtration Regulatory Forces
	

	9
	December 2
	Tubular Reabsorption & Secretion Regulatory Forces
	

	9
	December 5
	Countercurrent mechanism of Renal Regulation
	

	9
	December 7
	Hormonal Control of the Renal System
	

	9
	December 8
	Plasma Clearance
	

	--
	December 9
	Special Topic – Gastrointestinal System (will not be on exam!)

	--
	December 12
	Special Topic – Pulmonary Gas Exchange (will not be on exam!)

	--
	December 14
	Special Topic – Liver Function Overview (will not be on exam!)

	--
	December 15
	Final Exam Review!!!

	--
	December 21
8AM – 11AM
	FINAL EXAM!  



 

